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Abstract 
 
The transition from the 2nd Generation (2G) of mobile cellular networks to the 3rd Generation 
(3G) was motivated by the introduction of multimedia services. More specifically, the 
convergence of mobile technologies and Internet allows compelling possibilities for future 
applications due to the new advancement, constantly growing and personalized services in the 
mobile communication. There are a lot of standards which support the 3G services and these 
services make the people’s life convenient. Our research objective is to compare the 3G services 
against 3G standards which we focus on the two most popular standards i.e. WCDMA & 
CDMA2000. The implementation discussion of one of services which we choose Location Based 
Services is also our research objective. In order to fulfill the research objective, we firstly choose 
Mobility category among the 3G services, i.e. Rich Voice, Content Connectivity and Mobility. We 
believe that Mobility will be the most significant services because of it are personalizing nature, 
e.g. Multimedia Messaging Services (MMS), Customized Infotainment and Location Based 
Services (LBS). We then compare and analyze Multimedia Messaging Services (MMS), 
Customized Infotainment and Location Based Services (LBS) against the two 3G standards, 
i.e.WCDMA & CDMA2000 to show that these two standards are serving the three services. 
Latest  and advanced services are only deployed through 3G mobile communication. This study 
is an effort made to give a deep and detailed understanding of evolution of 3rd Generation. We 
think that 3G services on WCDMA network will have edge in future as that it gives the backward 
compatibility of GSM which deployed around 70% worldwide. 
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CHAPTER - 1 
Introduction & Background of 3G 
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his chapter will explain the background of the research study under subject. It will provide the 
basic concepts associated with 3G system and evolution of 3G mobile Communications. It also 
helps to understand the problem area, aim of research study and research methodology. 
 
1.1 Background 
n every era, it was and it is the main struggle for people to have as much freedom as they wish. In 
the next decade people will see the emergence of 3G networks to fully realize mobile multimedia 
services. In the near future Freedom in terms of mobility won't be an add-on, it will be the 
fundamental aspect of many services by introducing high speed access to internet, Entertainment, 
information and electronic commerce services no matter wherever we are and whenever we need. 
Enabling anytime, anyplace connectivity to the Internet is just one of the opportunities for 3G 
networks. 3G brings more than just mobility to the Internet. The major market opportunity builds on 
the unique characteristics of mobile to provide group messaging, location-based services, 
personalized information, and entertainment experiences. Many new 3G services will not be Internet- 
based—they will be truly unique mobility services. Today, Mobile Communications is the major 
phenomenon when talk in terms of mobility that has transformed our lives in ways that seemed 
unimaginable few years ago. Enormous growth and changes are taking place in the arena of mobile 
technologies and the world is being pushed towards 3G mobile services .while the future of 3G 
mobile communications is impossible to predict in a precise way, broad categories and service ideas 
are already started to emerge and these mobile Services are evolving very fast. The aim of 3G mobile 
telecommunications is to provide a platform to give services to customers by enriching their power 
by fulfilling their requirements, which was not possible few a years ago . This platform also promises 
to provide seamless access to these high stream services at the user equipment regardless of any 
hurdle. This 3G mobile telecommunication industry is expecting to be worth 1 trillion (1000 billion) 
dollars before this decade is over. The developments are largely depended on the requirements of the 
society and the growing demand for both existing and new mobile communication services that can 
only be accommodated by replacing current systems with more efficient ones, or by the development 
and introduction of new technologies that will allow certain mobile communication systems to 
operate in higher frequency bands. Most of the 3G services that will generate this revenue  are either 
T
I
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don’t exist yet or are not yet deployed.3G doesn’t just mean fast mobile connection to the worldwide 
web by liberating us from cumbersome equipment, slow connections and immovable access points. 
3G will enable new ways to communicate access information, conduct business and learn. The 
services will need to be desirable, personalized, need to move with us as we want them, invoice able 
and ultimately profitable as well.  
The purpose of this study is to investigate the 3G services implementation against 3G technology i.e. 
how 3G services categories are behaving on different technologies specifically MOBILITY category 
service. Finally this study will add knowledge and come up with suggestions that concern the 
possibilities and restrictions with 3G services on 3G Technology. The question arises that, what is the 
reason behind selecting the 3G services and why specially and specifically MOBILITY category? 
Different research on the 3G services with respect to its popularity among different regions and the 
subscription of 3G services worldwide gives us a thought to select these services as our thesis work 
that can be easily seen in figure 1.1. 
 
Fig. 1.1: Total 3G Subscribers Worldwide till 2005 and beyond. 
What we think that the subscribers with respect to time shows that in near future we are really going 
to be in mobile world where a person can enjoy full throttle of every kind of services while remain in 
the mobility world. There are 65 Million subscribers of 3G that are currently using the all kind of data 
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services and it is being expected that the figure will reach above 600 Million in 2010. The forecasted 
subscriptions number by worldwide and then by region are shown in figure 1.2. 
 
Fig. 1.2: Worldwide Market Selections For 3G Services. 
Services will be developed differently in the different regions of the world, depending on a variety of 
actors and one category on service can lead in one region and vice versa. The factors can be country 
demographics, internet and mobile penetration rates. The potential for 3G services is enormous. The 
growth will be mind blogging. New players and existing mobile service operators will be scrambling 
to take a profitable piece of a rapidly growing pie. What are those services, how will they be 
marketed, which operators will emerge at the end and which technology is suitable for the 3G mobile 
communication? Whatever services are, they need to be desirable, those services need to be 
personalized, those services need to be move with us as we want them, those service need to be 
invoice able and profitable. 3G Service Operators will need to create thousands of different services, 
each with its own combination of target market, availability, pricing, usage pattern and predicted 
traffic load. These services need to be planned in such a way that 3G Technology will be able to 
support the service and deliver the Quos (Quality of Service). Operators are moving toward a more 
service oriented organization with focus on find the best technology. For Success in 3G, the 3G 
Operator and its partner must deploy attractive services which will bring value and utility to the user. 
The 3G operators will be providing those services in a heated competitive environment where many 
of the world’s biggest corporations are fighting for their piece of this new cake. There will be winners 
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and there will be losers. An ideal service would be one which is very fast to spread within single and 
multiple technologies and one which the competition is not able to quickly copy. The ideal service 
should be priced low enough to get massive adoption, but still high enough to bring solid profits. This 
requires a great deal of creativity and imagination and the ability to think out of the box and beyond 
our own experiences and perceptions. The growth in 3G Services is already there and the numbers are 
staggering. Mobile telecoms market is expected to grow into the neighborhood of a trillion dollars by 
2006. Most Service providers would understand the 3G environment is and will be the most complex 
communication and computing environment ever created by man and before the end of decade most 
of the worlds mobile telecommunications will be 3G. Service providers have to understand upcoming 
issues related to 3G Services other that are related to 3G Technologies. This study will focus and 
address the above aspects to find out the best appropriate technology today and in the future by 
measuring the performance of 3G Services on these platforms. So, that it will bring prospect and 
success in the future to 3G operators.  
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CHAPTER - 2 
Some Basic Concepts 
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2.1 Some Basic Concept of modulation: 
efore we discuss about the evaluation of 3G mobile communication system we need to come 
across some basic concepts. Modulation is the process in which one of the basic 
parameters (amplitude, frequency or phase) of a sinusoidal carrier of high frequency is varied 
in proportion to the baseband signal. Modulation can be as classified as: 
 
1. Amplitude Modulation(AM) 
2. Frequency Modulation(FM) 
3. Phase Modulation(PM) 
 
 
Fig. 2.1:Signal Modulation 
 
Reason of modulation 
1. Practical Antenna Design. 
2. Simultaneous Transmission of several signals. 
 
 
B
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2.1.1 Amplitude Modulation 
 
Amplitude Modulation is the process in which amplitude of a sinusoidal carrier of high frequency is 
varied in proportion to the baseband signal.  
 
 
Modulation: 
Let us consider the baseband signal is m(t) & the carrier signal is  Acos(ωct + ɵc)  
We can assume that ɵc=0 if the carrier amplitude (A) is made directly proportional to the baseband 
signal m(t). 
Then the modulation signal is m(t) cos(ωct) 
So, if m(t) → M(ω) 
Then m(t) cos(ωct) → 1/2[ M(ω+ωc) + M(ω-ωc)] 
 
 
Fig. 2.2: Amplitude Modulation. 
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Demodulation: 
Demodulation is the process of recovery the signal from the modulated signal (retranslating the 
spectrum to its original position) is referred to as demodulation or detection.Thus, demodulation 
which is almost identical to modulation consists of multiplication of the incoming modulated signal 
m(t) cos(ωct) by a carreier cos(ωct) followed by a low pass filter. 
We can verify this conclusion directly in the time domain by observing that the demodulated singnal 
e(t) is: 
e(t) =  m(t)cos2(ωct) 
 = 1/2 [m(t)(1+2cosωct)] 
 = 1/2 [m(t)+m(t)2cos ct)] 
  
E(ω)= 1/2M(ω) + 1/4 [M(ω+2ωc) + M(ω-2ωc)] 
 
Envelop Detector:  
In an envelope detector, the output of the detector follows envelop of the modulated signal on the 
positive cycle of the input signal. 
 
 
Fig. 2.3: Circuit diagram of Envelope Detection 
   
The diode conducts and the capacitor c charges up to the pick voltage of the input signal,as the input 
signal falls bellow this pick value, the diode is cut off because the capacitor voltage is greater than the 
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input signal voltage. The capacitor is discharge through the resistor R at a slow rate (with the time 
constant RC). During the next positive cycle, the same drama repeats. The output voltage Vc(t) thus 
closely follows the envelops of the input signal. By increasing the time constant RC, the capacitor 
discharge very little the positive peaks (RC >> 1/ωc). But is RC is too large it would make it 
impossible for the capacitor voltage to follow the envelop. Thus RC should be large compared to 
1/ωc. But should be a small compare to 1/(2πB). 
 
Fig. 2.4: Envelop Detection for AM. 
 
 
 
2. 1. 2 Angle Modulation: 
 
Angle modulation is the process by which frequency or phase of a sinusoidal carrier of high 
frequency is varied in proportion with the baseband signal. 
 
Representation of FM and PM signal: 
 
An angle modulated signal in general can be written as: u(t) = Ac cos(ɵ(t)), where ɵ(t) is the phase of 
the signal and its instantaneous frequency fi(t) = 1/2π[ ( )d tdt θ ]  
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Since  u(t) is a band pass signal it can be represented as: 
U(t) = Ac cos(2πfct + φ(t) ) 
And therefore, fi(t) = fc +1/2π[ ( )d tdt θ ] 
If m(t) is the message signal, then in a pm signal system we have , φ(t) = kp m(t) 
And in FM system, fi(t) – fc = kf m(t) = 1/2[ ( )d tdt ϕ ]  
When kp and kf are phase and frequency deviation constants. From the above relationship, we have 
Φ(t) = 
( ), ( )
2 ( ) , ( )
pk m t p m
kf m d F mpi α α
∞
−∞
 
 
 
 
 
∫
 
( )d t
dt
φ
 = 
( ), ( )
2 ( ), ( )
p
dk m t p m
dt
m t F mpi
 
 
 
  
 
 
 
2.2 Multiplexing & Demultiplexing 
 
ultiplexing refers to the combination of information streams from multiple sources for 
transmission over a shared medium. Demultiplexing   refers to the separation of a combination 
of information streams back into separate information streams  
 
Fig. 2.5: Multiplexer & Demultiplexor. 
M
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CHAPTER - 3 
Evolution of Wireless Industry 
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3.1 First Generation (1G) 
irst cell – based mobile radio system appeared at Bell Laboratories in the USA in early 1970s 
but they are not commercially available until a decade later and were called Nordic Mobile 
Telephone (NMT) based on analogue technology. They were only used for voice calls (International 
Engineering Consortium). In Early 80’s analog cellular telephone systems experienced rapid growth 
in Europe mostly in Scandinavia and United Kingdom and even today they still represent the fastest 
growing telecommunication systems. These networks had an advantage of long range but were 
considered too expensive when demand increased. The technology and features associated with 1G 
are illustrated in the table 2.1.  
 
 
Technology 
Bandwidth 
(Kbits/s) 
 
Features 
First Generation 
Mobile 
AMPS/ 
NMT 
Advanced Mobile 
Phone System 
Nordic Mobile 
Telephony 
 
9.6 
 Analog voice 
service 
 No data 
capabilities 
 
Table 3.1: Technology and Features of 1G 
 
3.1.1 Second Generation (2G) 
 
In 1980’s second-generation (2G) digital technology came with four different standards that included: 
 
o GSM 
o CDMA (Code Division Multiple Access) 
o TDMA (Time Division Multiple Access) 
o PDC (Pacific Digital cellular)  
 
F
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TDMA is the widely used 2G technology in Western Hampshire and is the base for GSM and PDC 
Systems. Asia boasts a wide deployment of CDMA Systems. Global System for Mobile 
Communications GSM, previously known as Group Special Mobile, came into being in order to 
handle the growing demand in a cost effective way. These networks were based on digital rather than 
analog technologies and were circuit switched with number of advantages e.g. low interferences and 
integration of transmission and switching. It was built as a wireless counterpart of the landline 
Integrated Services Digital Network (ISDN) system that would be necessary for GSM to be 
successful. The technology and features associated with 2G are illustrated in the table 2.2  
 
 
Technology 
Bandwidth 
(Kbits/s) 
 
Features 
 
Second Generation 
Mobile 
 
 
GSM 
 
Global System for 
Mobile 
Communication 
 
 
9.6 – 14.4 
Digital voice service 
Advanced messaging 
Global roaming 
Circuit-switched data 
 
Table 3.2: Technology and Features of 2G 
 
 
In 1991 GSM introduced and included the possibility of sending and receiving text messages to and 
from mobile telephones known as Short Message Service (SMS). The first short message is believed 
to be sent in December 1992 from a PC to mobile on Vodafone GSM network in UK. According to 
GSM Association the number of SMS sent globally increased from 4 billion in January 2000 to 24 
billion in May 2002,what makes GSM the most popular 2G standard is the international roaming.  
GSM is typical 2G system that handles voice efficiently but provides limited support for  data and 
internet applications . Forecasted Adoption of GSM Mobile phones in Western Europe and the World 
can be seen in the figure. 
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Fig. 3.1: Adoption of GSM in West Europe and Worldwide till 2005. 
 
The services that were being offered on this 2g platform with different technologies for mobile 
Communications included. 
 
 
Period Major Technology 
Introduction 
New Internal/External 
Applications 
 
Up to 2000 
 
2G 
 Telephone 
 Email 
 SMS 
 Digital Text Delivery 
 
Table 3.3: Services and Applications of 2G. 
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3.1.2 Two Point Five Generation (2.5) 
 
The 2.5 is the advanced development of the 2nd generation. The 2.5G platforms are meant to provide 
the bridge between the existing 2G systems that have already been deployed and those envisioned for 
3G. Several platforms (Standards) are leading the 2.5G effort; they are as follows: 
 
 General Packet Radio Service (GPRS)/ High Speed Circuit Switched Data (HSCSD) 
 Enhanced Data Rates for Global Evolution (EDGE) 
 Code Division Multiple Access (CDMA2000) (phase 1) 
 
  
 
Technology 
Bandwidth 
(Kbits/s) 
 
Features 
 
 
 
 
 
2.5 Generation 
Mobile 
 
HSCSD 
 
High-Speed Circuit 
Switched Data 
 
9.6 – 57.6 
 Extension of GSM 
 Higher data speeds 
 
 
 
GPRS 
 
 
General Packet Radio 
Service 
 
 
9.6 – 115 
 Extension of GSM 
 Always – on 
connectivity 
 Packet – Switched 
 
 
 
EDGE 
 
Enhanced Data Rate 
for GSM Evolution 
 
 
64 – 384 
 Extension of GSM 
 Always – on 
connectivity 
 Faster than GPRS 
 
Table 3.4: Technology and Features of 2.5G. 
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The 2.5G platform chosen for the operating system needs to involve the following fundamental issues 
independent on the technology platform. 
 
 The underlying technology platform in existence 
 The introduction of packet data services 
 The new user devices required 
 New modifications to existing infrastructure 
 
2.5G can also use GSM for date communication enabling users to access internet with a transfer rate 
of 9.6 kbps, which enhanced the use of services like High Speed Circuit Switched Data (HSCD), 
General Packet Radio Service (GPRS), and Enhanced Data Rate for GSM Evolution. With the ability 
to transfer data faster came Multimedia Messaging Service (MMS) that allows personalized 
multimedia content such as images, audio, video and combination of these. 
 
 
Period 
 
Major Technology Introduction 
 
New Internal/External Applications 
 
 
 
 
 
2001 to 2002 
 
 
 
 
 
2.5 G 
Mobile Banking 
Voicemail, Web 
 Mobile Audio Player 
Digital Newspaper Publishing 
 Digital Audio Delivery 
Digital Radio, Karaoke 
Push Marketing/Targeted programs 
Mobile coupons 
 
Table 3.5: Services and Applications of 2.5G 
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3.1.3 3RD Generation (3G) 
The Third Generation mobile networks are based on the 2G and 2.5G networks. The under laying 
technology is the same as the previous technologies i.e. both circuit switched and based on packages 
that enables the user to be connected without any interruptions and delays with high efficiency usage 
of the network. All it matters is to put a new layer on it to provide the latest and future perspective 
services. The technology and features associated with 3G are illustrated in the table 2.6. 
  Technology Bandwidth 
(Kbits/s) 
Features 
 
Third 
Generation 
Mobile 
 
IMT- 
2000/U 
MTS 
International 
Mobile 
Telecommunication 
2000/ 
Universal Mobil 
Telecommunications 
System 
 
 
64 – 2,048 
Always-on 
Global 
roaming 
IP-enabled 
 
Table 3.6: Technology and Features of 3G. 
Third generation (3G) has received and continues to receive much attention as the enabler for high-
speed data for the wireless mobility market. 3G and all it is meant to be are defined in the ITU 
specification International Mobile Telecommunications-2000 (IMT-2000). IMT-2000 (3G) is defined 
by a single standard comprised of a family of technologies intended to provide the users with the 
ability to communicate anywhere, at anytime, with anyone. IMT-2000 is a radio and network access 
specification defining several methods or technology platforms that meet the overall goals of the 
specification under the same brand name. IMT-2000 is the result of collaboration of many entities, 
both inside and outside the ITU (ITU-R and ITU-T, and 3GPP, 3GPP2, UWCC etc.).The services of 
3G are categorized as follows; Conversational real time traffic, such as multimedia conferencing 
(because of higher data rate) real time streaming traffic, such as online audio/video reception. 
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 Interactive traffic, such as internet browsing 
 Background traffic, such as downloading of email 
3G network architecture is based on two main principles: One is that mobile cellular networks should 
be structured to maximize network capacity and the second is to offer multimedia services 
independently of place of the end-user. The services that 3G promises are illustrated in the table 2.7. 
 
Period 
 
Major Technology Introduction 
 
New Internal/External 
Applications 
 
2003 and 
Beyond 
 
 
 
3G 
 Mobile Video Conferencing 
 Video Phone/Mail 
 Mobile TV/Video Player 
 Advanced Car Navigation/ City 
Guides 
 Digital Catalogue Shopping 
 Digital Audio/Video Delivery 
 
Table 3.7: Services and Applications of 3G. 
 
The IMT-2000 standards accepts five possible radio interfaces based on three access technologies 
(FDMA, TDMA, and CDMA).The two major interfaces are W-CDMA and CDMA2000 and both are 
the variations of CDMA technology. W-CDMA standard includes the European usage of W-CDMA 
generally recognized in the form of UMTS and the Japanese standard used by NTT 
DoCoMo.CDMA-2000 is a standard for third generation technology that is evolutionary outgrowth of 
CDMA One from the United States. Both W-CDMA and CDMA-2000 are mostly based on FDD 
(Frequency Division Duplex) frameworks. A third interface falls under the TD-SCDMA category, the 
radio interface proposed by China and approved by the ITU that is based on TDD (Time Division 
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Duplex). The fourth interface falls under the TDMA category UWC-136 (Universal Wireless 
Communications-136), which is also otherwise known as EDGE; It was developed by CDMA AMPS 
operators, many of which have since developed different migration strategies. Finally, the last 
interface falls under the FD-TDMA category (known as DECT+ for use in Europe), which performs 
like IMT-2000, but is in fact used mainly for indoor environments. From this explanation it is evident 
that W-CDMA, CDMA2000 and TD-SCDMA are the three main interfaces in terms of applicability 
and future potential. 
 
Fig. 3.2: Five Radio Interfaces Based On Three Technologies. 
The overall infrastructure of 3G includes W-CDMA and CDMA techniques. But simply we can say 
that every country wants to be progressive in the field of mobile communication and so they are 
making their own standards according to their desires and requirements that are suitable for them. 
The most important feature of 3G is live multimedia and online IT communication. But in the 3rd 
world countries they are thinking and working on this but didn’t launch anything. But we explain 
some of the leading countries like China and Japan from Asia. 
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3.2 Quality of Service 
he UMTS environment is designed not only for large number of the consumers but also for the 
varying type of services . These services are enabled with the quality of service (QoS) model 
which is presented by the 3GPP (The standardization body for 3G WCDMA). This model has four 
different QoS classes: 
 Conversational real time traffic, such as multimedia conferencing 
 Real time streaming traffic, such as online audio/video reception 
 Interactive traffic, such as internet browsing 
 Background traffic, such as downloading of e-mail. 
Traffic Class Conversational class 
Real  Time 
Streaming Class 
Real Time 
Interactive Class 
Best effort 
Background Class 
Best Effort 
Fundamental 
Characteristics 
- Preserve time 
relation 
(Variation) 
between 
information 
entities of 
stream 
- Conversation
al pattern 
(stringent and 
low delay) 
- Preserve 
time 
relation 
(variation) 
between 
informati
on 
entities of 
the 
stream 
- Request  
response 
pattern  
- Preserve 
payload 
content 
- Destination 
is not 
expecting 
the data 
within a 
certain time 
- Preserve 
payload 
content 
Example of 
the 
application 
 
Voice 
 
Streaming video 
 
Web browsing 
 
Telemetry, emails. 
 
Table 3.8: UMTS QoS Classes. 
T
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The characteristics and the functionality of 3G services are defined from the source to the destination 
to understand the QoS of the entire network.  The 3G UMTS services are like the traffic class 
(conversational, streaming, Interactive, background), maximum bit rate (kbps), generate guaranteed 
bit rate (kbps) etc. The QoS level is defined by the operator according to the customer demand and 
billing payment system for the service like video calling (high QoS) needs more bandwidth and 
quality then its cost more regarding to the e-mail (low QoS) and it is background traffic (ibid). 
 
3.2.1 Attributes of Services 
Due to a large number of services in the 3G, the operator can build a value chain and partnership 
model to offer luxury automobiles, houses or ships . These services are not suitable to buy and sell on 
the mobile terminal because due to the short time and small screen mobile can’t be able to give the 
excellent presentation about the product. However, there are many aspects of 3G services that make 
for compelling services. Some of the main attributes are described here 
 Mobility 
 Services should be personalized 
 Multitasking 
 Multi-session 
 Text-to-voice 
 Timelines 
The UMTS services take advantage of several attributes of controlling the network and combining 
the components and abilities. None of these are always necessary for a service, but many of these can 
be used in conjunction with the personalization and micro-payments abilities to further enhanced the 
utility of services. 
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3.2.2 Mobility 
The first most obvious and significant aspect of the mobile network is the mobility and the other 
aspects related to the movement. The 3G operator will provide the services and contents, which are 
necessary for services like the localization. These types of services include the location-aware 
information, games and community services on the Internet. The main driving force for mobile 
services is to give the relevant the data service while the users are mobile. The contents delivery is 
based on the geographical location, maps, weather, news and local promotions. Mobility will explain 
in more detail in the location based services in the next part. 
 
3.2.3 Services should be personalized 
The personal attribute for a service makes it feel to the user that it is legitimately unique to that 
specific person. If one person is a sportsman then services about the sports, advertisement, discounts 
etc are useful for him. Same if a person is does not like sports then the news, advertisement, discount 
is irrelevant for him. It is important to focus the user interest when design the services. The 
personalization will start with the new segments around life style such as sports, business, business, 
music, and games and evolve into more personalized offers .This will make easier as the network 
become more technologically sophisticated, the contents deliver platform become more flexible and 
mobile terminal have new features like java. So by adopting the new technologies it’s easy to give 
new services over the network. 
 
3.2.4 Multitasking 
Multitasking is doing more than one thing at the same time. The services that allow the multitasking 
are the valuable service in the UMTS. The time could be recouped at any place, occasions or 
situations like waiting at the bus station, airport etc. During this time the user can enjoy with little fun 
such as playing the music, to watch the video clips etc. These include all instances of waiting, 
queuing or temporary delays (ibid). 
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3.2.5 Multi-session 
The multi-session abilities mean allowing the services simultaneously. The most obvious is that 
talking at someone at phone and viewing something on the phone at the same time. The typical 
example is this while talking with the friend and both are watching the movie trailer at the same time 
and decide which movie to watch in the cinema. All the services are digital and can be used in the 
multi-session mode and user can use any type of combination like while conversation the user can 
download a file or while during listening the voice message the user can transfer money from his 
account. The SIP (Session Initiated Protocol) technology is used in the multi-session services and it 
separate the every session. This means that two persons can start with simple voice conversation and 
they can add video, show some image to the other person, share a picture or map even they can share 
a white board. 
 
3.2.6 Text-to-Voice 
One of the leading solutions in multitasking is the voice. If the web material is read by the voice 
application and recites to the receiver then it’s the most significant feature. Such as the e-mail is read 
by the voice application and spoken to the receiver, then e-mail can be delivered during the car 
driving, cooking or gardening. Many forms of data can be converted to the voice translation and 
delivered to the receiver when reading is not possible. 
 
3.2.7 Timeliness 
Timelines are another dimension by which services can be improved. The timeliness has usually two 
varieties: immediate availability and real time. These services can also have a variation on timelines 
in the form of immediacy. Immediacy means that when the contents (data) changed then the user gets 
the notification at the same time like the price comparison of the products from the different stores. 
For example there is a great deal of information on the Internet and other resources, but the utility of 
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the service is improved if the user has access to the information when he really needs it. In most of 
the cases immediacy is not relevant like the TV listing for the whole week, which is shown a week 
advance. But in case of any political speech or any news is published then it immediately relevant. 
The other type of timelines is real time. It means the information that is actually seen, the latest 
available information. In many cases the information is delivered with the delivery delay like sports 
service present news after the match (one hour later) then it is not useful such as a live sports when it 
happened. These are the attributes which are useful when to design the 3G services because 
technology exists today to deliver the data services and their attributes and it’s the service evolution 
towards the UMTS.  
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GSM 
 
SM (Global System for Mobile Communications, originally Grouped Special Mobile), is a 
standard set developed by the European Telecommunications Standards Institute (ETSI) to 
describe technologies for second generation (2G) digital cellular networks. Developed as a 
replacement for first generation (1G) analog cellular networks, the GSM standard originally 
described a digital, circuit switched network optimized for full duplex voice telephony. The standard 
was expanded over time to include first circuit switched data transport, then packet data transport via 
GPRS (General Packet Radio services). Packet data transmission speeds were later increased via 
EDGE (Enhanced Data rates for GSM Evolution) referred as EGPRS. The GSM standard is more 
improved after the development of third generation (3G) UMTS standard developed by the3GPP. 
GSM networks will evolve further as they begin to incorporate fourth generation (4G) LTE 
Advanced standards. "GSM" is a trademark owned by the GSM Association. 
 
4.1 Technical details 
 
GSM is a cellular network, which means that cell phones connect to it by searching for cells in the 
immediate vicinity. There are five different cell sizes in a GSM network—macro, micro, pico, femto 
and umbrella cells. The coverage area of each cell varies according to the implementation 
environment. Macro cells can be regarded as cells where the base station antenna is installed on a 
mast or a building above average roof top level. Micro cells are cells whose antenna height is under 
average roof top level; they are typically used in urban areas. Picocells are small cells whose 
coverage diameter is a few dozen metres; they are mainly used indoors. Femtocells are cells designed 
for use in residential or small business environments and connect to the service provider’s network 
via a broadband internet connection. Umbrella cells are used to cover shadowed regions of smaller 
cells and fill in gaps in coverage between those cells. Cell horizontal radius varies depending on 
antenna height, antenna gain and propagation conditions from a couple of hundred metres to several 
tens of kilometers. The longest distance the GSM specification supports in practical use is 35 
kilometers (22 mi). There are also several implementations of the concept of an extended cell, where 
the cell radius could be double or even more, depending on the antenna system, the type of terrain 
and the timing advance. Indoor coverage is also supported by GSM and may be achieved by using an 
G
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indoor picocell base station, or an indoor repeater with distributed indoor antennas fed through power 
splitters, to deliver the radio signals from an antenna outdoors to the separate indoor distributed 
antenna system. These are typically deployed when a lot of call capacity is needed indoors; for 
example, in shopping centers or airports. However, this is not a prerequisite, since indoor coverage is 
also provided by in-building penetration of the radio signals from any nearby cell. The modulation 
used in GSM is Gaussian minimum-shift keying (GMSK), a kind of continuous-phase frequency shift 
keying. In GMSK, the signal to be modulated onto the carrier is first smoothed with a Gaussian low-
pass filter prior to being fed to a frequency modulator, which greatly reduces the interference to 
neighboring channels (adjacent-channel interference). 
 
4.1.1 GSM carrier frequencies 
GSM networks operate in a number of different carrier frequency ranges (separated into GSM 
frequency ranges for 2G and UMTS frequency bands for 3G), with most 2G GSM networks 
operating in the 900 MHz or 1800 MHz bands. Where these bands were already allocated, the 850 
MHz and 1900 MHz bands were used instead (for example in Canada and the United States). In rare 
cases the 400 and 450 MHz frequency bands are assigned in some countries because they were 
previously used for first-generation systems. Most 3G networks in Europe operate in the 2100 MHz 
frequency band. Regardless of the frequency selected by an operator, it is divided into timeslots for 
individual phones to use. This allows eight full-rate or sixteen half-rate speech channels per radio 
frequency. These eight radio timeslots (or eight burst periods) are grouped into a TDMA frame. Half 
rate channels use alternate frames in the same timeslot. The channel data rate for all 8 channels is 
270.833 Kbit/s, and the frame duration is 4.615 ms. The transmission power in the handset is limited 
to a maximum of 2 watts in GSM850/900 and 1 watt in GSM1800/1900.  
 
4.1.2 Voice codec’s  
GSM has used a variety of voice codecs to squeeze 3.1 kHz audio into between 6.5 and 13 Kbit/s. 
Originally, two codecs, named after the types of data channel they were allocated, were used, called 
Half Rate (6.5 Kbit/s) and Full Rate (13 Kbit/s). These used a system based upon linear predictive 
coding (LPC). In addition to being efficient with bitrates, these codec’s also made it easier to identify 
more important parts of the audio, allowing the air interface layer to prioritize and better protect these 
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parts of the signal.GSM was further enhanced in 1997 with the Enhanced Full Rate (EFR) codec, a 
12.2 Kbit/s codec that uses a full rate channel. Finally, with the development of UMTS, EFR was 
refectories into a variable-rate codec called AMR-Narrowband, which is high quality and robust 
against interference when used on full rate channels, and less robust but still relatively high quality 
when used in good radio conditions on half-rate channels. 
 
4.1.3 Network structure 
 
 
Fig. 4.1: Structure of GSM system. 
 
The network is structured into a number of discrete sections: 
 The Base Station Subsystem (the base stations and their controllers). 
 The Network and Switching Subsystem (the part of the network most similar to a fixed network). 
This is sometimes also just called the core network. 
 The GPRS Core Network (the optional part which allows packet based Internet connections). 
 The Operations support system (OSS) for maintenance of the network. 
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4.1.4 Subscriber Identity Module (SIM) 
One of the key features of GSM is the Subscriber Identity Module, commonly known as a SIM card. 
The SIM is a detachable smart card containing the user's subscription information and phone book. 
This allows the user to retain his or her information after switching handsets. Alternatively, the user 
can also change operators while retaining the handset simply by changing the SIM. Some operators 
will block this by allowing the phone to use only a single SIM, or only a SIM issued by them; this 
practice is known as SIM locking. 
 
 
4.1.5 Phone locking 
Sometimes mobile network operators restrict handsets that they sell for use with their own network. 
This is called locking and is implemented by a software feature of the phone. Because the purchase 
price of the mobile phone to the consumer may be subsidized with revenue from subscriptions, 
operators must recoup this investment before a subscriber terminates service. A subscriber may 
usually contact the provider to remove the lock for a fee, utilize private services to remove the lock, 
or make use of free or fee-based software and websites to unlock the handset themselves. In some 
countries (e.g., Bangladesh, Brazil, Chile, Hong Kong, India, Lebanon, Malaysia, Pakistan, 
Singapore) all phones are sold unlocked. In others (e.g., Finland, Singapore) it is unlawful for 
operators to offer any form of subsidy on a phone's price. 
 
 
4.1.6 GSM service security 
GSM was designed with a moderate level of service security. The system was designed to 
authenticate the subscriber using a pre-shared key and challenge-response. Communications between 
the subscriber and the base station can be encrypted. The development of UMTS introduces an 
optional Universal Subscriber Identity Module (USIM), that uses a longer authentication key to give 
greater security, as well as mutually authenticating the network and the user – whereas GSM only 
authenticates the user to the network (and not vice versa). The security model therefore offers 
confidentiality and authentication, but limited authorization capabilities, and no non-repudiation. 
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GSM uses several cryptographic algorithms for security. The A5/1, A5/2 and A5/3 stream ciphers are 
used for ensuring over-the-air voice privacy. A5/1 was developed first and is a stronger algorithm 
used within Europe and the United States; A5/2 is weaker and used in other countries. Serious 
weaknesses have been found in both algorithms: it is possible to break A5/2 in real-time with a cipher 
text-only attack, and in January 2007, The Hacker's Choice started the A5/1 cracking project with 
plans to use FPGAs that allow A5/1 to be broken with a rainbow table attack. The system supports 
multiple algorithms so operators may replace that cipher with a stronger one. On 28 December 2009 
German computer engineer Karsten Nohl announced that he had cracked the A5/1 cipher. According 
to Nohl, he developed a number of rainbow tables (static values which reduce the time needed to 
carry out an attack) and have found new sources foreknown plaintext attacks. He also said that it is 
possible to build "a full GSM interceptor. from open source components" but that they had not done 
so because of legal concerns. An update by Nancy Owano on Dec. 27, 2011 on PhysOrg.com quotes 
Nohl as a "security expert", and details these concerns: Nohl said that he was able to intercept voice 
and text conversations by impersonating another user to listen to their voice mails or make calls or 
send text messages. Even more troubling was that he was able to pull this off using a seven-year-old 
Motorola cell phone and decryption software available free off the Internet.GSM was also mentioned 
in a Reuters story "Hackers say to publish emails stolen from Stratfor" on Yahoo! News. New attacks 
have been observed that take advantage of poor security implementations, architecture and 
development for smart phone applications. Some wiretapping and eavesdropping techniques hijack 
the audio input and output providing an opportunity for a 3rd party to listen in to the conversation. At 
present such attacks often come in the form of a Trojan, malware or a virus and might be detected by 
security software.  
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5.1 Two Point Five Generation (2.5) 
 
he 2.5G platforms are meant to provide the bridge between the existing 2G systems that have 
already been deployed and those envisioned for 3G. Several platforms (Standards) are leading 
the 2.5G effort; they are as follows: 
 
 General Packet Radio Service (GPRS)/ High Speed Circuit Switched Data (HSCSD) 
 Enhanced Data Rates for Global Evolution (EDGE) 
 Code Division Multiple Access (CDMA2000) (phase 1) 
 
  
 
Technology 
Bandwidth 
(Kbits/s) 
 
Features 
 
 
 
 
 
2.5 Generation 
Mobile 
 
HSCSD 
 
High-Speed Circuit 
Switched Data 
 
9.6 – 57.6 
 Extension of GSM 
 Higher data speeds 
 
 
 
GPRS 
 
 
General Packet Radio 
Service 
 
 
9.6 – 115 
 Extension of GSM 
 Always – on 
connectivity 
 Packet – Switched 
 
 
 
EDGE 
 
Enhanced Data Rate 
for GSM Evolution 
 
 
64 – 384 
 Extension of GSM 
 Always – on 
connectivity 
 Faster than GPRS 
 
Table 5.1: Technology and Features of 2.5G 
 
 
T
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5.1.2 HSCSD  
High-speed circuit-switched data (HSCSD), is an enhancement to Circuit Switched Data (CSD), the 
original data transmission mechanism of the GSM mobile phone system, four to six times faster than 
GSM, with data rates up to 57.6 Kbit/s. Channel allocation is done in circuit-switched mode, as with 
CSD. Higher speeds are achieved as a result of superior coding methods, and the ability to use 
multiple time slots to increase data throughput. 
5.1.3 Description  
One innovation in HSCSD is to allow different error correction methods to be used for data transfer. 
The original error correction used in GSM was designed to work at the limits of coverage and in the 
worst case that GSM will handle. This means that a large part of the GSM transmission capacity is 
taken up with error correction codes. HSCSD provides different levels of possible error correction 
which can be used according to the quality of the radio link. This means that in the best conditions 
14.4 Kbit/s can be put through a single time slot that under CSD would only carry 9.6 Kbit/s, i.e. a 
50% improvement in throughput. The other innovation in HSCSD is the ability to use multiple time 
slots at the same time. Using the maximum of four time slots, this can provide an increase in 
maximum transfer rate of up to 57.6 Kbit/s (i.e., 4 × 14.4 Kbit/s) and, even in bad radio conditions 
where a higher level of error correction needs to be used, can still provide a four times speed increase 
over CSD (38.4 Kbit/s versus 9.6 Kbit/s). By combining up to eight GSM time slots the capacity can 
be increased to 115 Kbit/s. HSCSD requires the time slots being used to be fully reserved to a single 
user. It is possible that either at the beginning of the call, or at some point during a call, it will not be 
possible for the user's full request to be satisfied since the network is often configured to allow 
normal voice calls to take precedence over additional time slots for HSCSD users. 
The user is typically charged for HSCSD at a rate higher than a normal phone call (e.g., by the 
number of time slots allocated) for the total period of time that the user has a connection active. This 
makes HSCSD relatively expensive in many GSM networks and is one of the reasons that packet-
switched general packet radio service (GPRS), which typically has lower pricing (based on amount of 
data transferred rather than the duration of the connection), has become more common than HSCSD. 
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Apart from the fact that the full allocated bandwidth of the connection is available to the HSCSD 
user, HSCSD also has an advantage in GSM systems in terms of lower average radio interface 
latency than GPRS. This is because the user of an HSCSD connection does not have to wait for 
permission from the network to send a packet. HSCSD is also an option in enhanced data rates for 
GSM evolution (EDGE) and universal mobile telephone system (UMTS) systems where packet data 
transmission rates are much higher. In the UMTS system, the advantages of HSCSD over packet data 
are even lower since the UMTS radio interface has been specifically designed to support high 
bandwidth, low latency packet connections. This means that the primary reason to use HSCSD in this 
environment would be access to legacy dial up systems. 
5.1.4 High-Speed Circuit-Switched Data 
High-Speed Circuit-Switched Data (HSCSD), is a development of Circuit Switched Data, the original 
data transmission mechanism of the GSM mobile phone system. Like in the case of  CSD channels, 
allocation in High-speed circuit-switched data transfers is done in circuit switched mode. The 
difference comes from the ability to use different coding methods and even multiple time slots to 
increase data throughput. The first innovation in HSCSD was to allow different error correction 
methods to be used for  data transfer. The error correction used in GSM is designed to work at the 
limits of coverage and in the worst case that GSM will handle. This means that a large part of the 
GSM transmission capacity is taken up with error correction codes. HSCSD provides several levels 
of possible error correction which can be deployed according to the quality of the radio link. This 
means that in the best conditions 14.4Kb/s can be put through a time slot which, under  CSD, would 
normally only carry 9.6Kb/s. The second innovation in the HSCSD radio interface was the possibility 
to use multiple time  slots at the same time. This allows an increase in maximum transfer rates (using 
four time slots) up to 57.6 Kb/s and, even in the bad radio conditions where the highest level of error  
correction has to be used, will still lead to a four times speed increase over CSD.HSCSD require the 
time slots being used to be fully reserved for a single user. It is possible  
that either at the beginning of the call, or at some point during a call, it will not be possible for the 
user's full request to be satisfied since the network is often configured so that normal  voice calls take 
precedence over additional time slots for HSCSD users. The user is then charged, often at a rate 
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higher than a normal phone call, and sometimes multiplied by the  number of time slots allocated, 
based on the period of time that the user has a connection active. This makes HSCSD relatively 
expensive in many GSM networks and so, packet switched GPRS (General Packet Radio Service) 
which typically has lower pricing is becoming more common than HSCSD connections. Apart from 
the fact that the full allocated bandwidth of the connection is available for the HSCSD user, HSCSD 
also has an advantage in GSM systems in terms of lower average radio interface latency than GPRS. 
This is because the user of a HSCSD connection does not have to wait for permission to send a 
packet from the network. HSCSD is also an option in EDGE (Enhanced Data Rates for Global 
Evolution) and UMTS (Universal Mobile Telecommunications System) systems. In this case the data 
transmission rate is much higher. However, in the UMTS system, the advantages of HSCSD over 
packed  data are considerably lower since the radio interface has been specifically designed to 
support high bandwidth, low latency packet connections.  
 
5.2 GPRS 
PRS is expected to profoundly change the mobile data services that GSM, CDMA and TDMA 
network operators can offer. GPRS will increase opportunities for higher revenues and enable 
new, differentiated services and tariff dimensions to be offered (such as a charge for the number of 
kilobytes of data transferred). GPRS combines mobile access with Internet protocol (IP)-based 
services, using packet data transmission that makes highly efficient use of radio spectrum and enables 
high data speeds. It gives users increased bandwidth, making it possible and cost-effective to remain 
constantly connected, as well as to send and receive data as text, graphics and video. 
GPRS (general packet radio service) is a packet-based data bearer service for wireless 
communication services that is delivered as a network overlay for GSM, CDMA and TDMA (ANSI-
I36) networks. GPRS applies a packet radio principle to transfer user data packets in an efficient way 
between GSM mobile stations and external packet data networks. Packet switching is where data is 
split into packets that are transmitted separately and then reassembled at the receiving end. GPRS 
supports the world's leading packet-based Internet communication protocols, Internet protocol (IP) 
and X.25, a protocol that is used mainly in Europe. GPRS enables any existing IP or X.25 application 
G
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to operate over a GSM cellular connection. Cellular networks with GPRS capabilities are wireless 
extensions of the Internet and X.25 networks. GPRS gives almost instantaneous connection set-up 
and continuous connection to the Internet. GPRS users will be able to log on to an APN (Access 
Point Name) and have access to many services or an office network (without the need to dial-up) and 
remain continuously connected until they log off, only paying when data is actually transmitted. A 
physical end-to-end connection is not required because network resources and bandwidth are only 
used when data is actually transferred. This makes extremely efficient use of available radio 
bandwidth. Therefore, GPRS packet-based services should cost users less than circuit-switched 
services since communication channels are being shared and are on a ‘as-packets-are-needed’ basis 
rather than dedicated to only one user at a time. It should also be easier to make applications available 
to mobile users because the faster data rate means that middleware currently needed to adapt 
applications from fixed line rates to the slower speed of wireless systems will no longer be needed. 
GPRS data speeds will range from 14.4 Kbit/s (using one radio timeslot) to 115kbit/s (by 
amalgamating timeslots) and offer continuous connection to the Internet for mobile phone and 
computer users. GPRS data speeds are likely to average at about 56 Kbit/s, with between 28 and 40 
Kbit/s initially. The higher data rates will allow users to take part in video conferences and interact 
with multimedia web sites and similar applications using mobile handheld devices as well as 
notebook computers.  
The key drivers for operators to evolve to GPRS networks are to:  
 increase revenues by moving into the mobile data market, especially since the voice market has 
had profit margins squeezed with the commoditization of voice services  
 gain new subscribers who require mobile data services or do not want to invest in a PC to gain 
Internet access 
 retain current subscribers by offering new services  
 reduce costs due to the efficient use of network resources 
 ease of adapting applications for mobile users because high data speeds mean that middleware is 
no longer required to convert fixed applications for mobile use.  
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The overall benefits of GPRS networks for mobile operators are discussed below. 
 
Fig. 5.1: GPRS Network (1). 
 
GPRS is based on GSM communication and will complement existing services such as circuit- 
switched cellular phone connections and the Short Message Service (SMS). It will also complement 
Bluetooth, a standard for replacing wired connections between devices with wireless radio 
connections. 
 
5.2.1 How does GPRS work?  
In order to offer GPRS services operators must install a new network overlay to allow migration to 
packet switching. The key new elements in a GPRS network are: 
 
 SGSN - the node within the GSM infrastructure that sends and receives packet data to and from 
the mobile stations and keeps track of the mobiles within its service area. SGSNs send queries to 
Home Location Registers (HLRs) to obtain profile data of GPRS subscribers and detects new 
GPRS mobile stations in a given service area. The SGSN performs the functions include 
mobility management (tracking a mobile location), user verification and collection of billing 
data.  
 GGSN – the node that interfaces to external public data networks (PDNs) such as the Internet 
and X.25. GGSNs maintain routing information that is necessary to tunnel the Protocol Data 
    
 
39  
Units (PDUs) to the SGSNs that service particular mobile stations. Other functions include 
network and subscriber screening and address mapping.  
 Charging Gateway - an interface between the charging gateway functionality and the billing 
system. The charging gateway makes a log entry whenever there is network activity such as data 
being transferred, the charging terms changing (peak/off-peak), an alteration in the quality of 
service or if a GPRS session ends (known as a packet data protocol (PDP) context). The main 
functions of the charging gateway are the collection of GPRS data records from the GPRS nodes, 
intermediate data record storage, buffering and transfer of data records to the mediation/billing 
systems. 
 GPRS Tunnelling Protocol (GTP) – a specialized protocol that operates over the top of 
standard TCP/IP protocols to encapsulate IP or X.25 packets so that they can be forwarded 
between the SGSN and GGSN (more information below) 
 
 
In addition two network elements must also be enhanced in order to support GPRS: 
 Base Station System (BSS): must be enhanced to recognize and send user data to the SGSN 
that is serving the area. 
 Home Location Register (HLR): must be enhanced to register GPRS user profiles and respond 
to queries originating from SGSNs regarding these profiles. 
 
 
Fig. 5.2: GPRS Network (2). 
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To provide an overview of how these elements fit together it is useful to use an example of a business 
person with a laptop connected to a GPRS cellular phone. The GPRS phone communicates with a 
GSM base station that sends the data packets to the SGSN (whereas a circuit-switched data a call is 
connected to voice networks by the mobile switching centre.) The SGSN communicates with the 
GGSN, a system that maintains connections with other networks such as the Internet, X.25 networks 
or private networks. A GPRS network can use multiple serving nodes, but requires only one gateway 
node for connecting to an external network such as the Internet. IP packets from the Internet 
addressed for the mobile station are received by the GGSN, forwarded to the SGSN and then 
transmitted to the mobile station. To forward IP or X.25 packets between each other, the SGSN and 
GGSN encapsulate these packets using a specialized protocol called the GPRS tunnel protocol (GTP) 
which operates over the top of standard TCP/IP protocols. The user experiences a straightforward IP 
or X.25 connection, but a network connection is actually established for each transaction and released 
once the transaction is completed (see below for further information).  
 
 
 
5.2.2 How is GPRS different to GSM?  
GPRS is different to GSM because it offers the following key features:  
 
 Higher bandwidth and, therefore, data speeds  
 Seamless, immediate and continuous connection to the Internet – ‘always on-line’ 
 
 New text and visual data and content services (due to data speeds and the Internet), such as email, 
chat, still and moving images, information services (stock prices, weather reports, train times), 
video conferencing, e-commerce transactions (buying flight and cinema tickets) and Internet-
based remote access to corporate intranets and public networks (rather than dial-up remote access 
which incurs long distance phone calls)  
 Packet-switching rather than circuit-switching, which means that there is higher radio spectrum 
efficiency because network resources and bandwidth are only used when data is actually 
transmitted even though it is always connected  
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 Different mediation, rating and billing requirements such as collecting records from GPRS and IP 
networks, charging for volumes of data transferred rather than connection time and new and 
multiple members of the billing value chain  
 
 Support for leading Internet communications protocols - Internet protocol (IP) and X. 25  
 
 Additional components and protocols to the GSM network – the key elements are SGSN (serving 
GPRS support node), GGSN (gateway GPRS support node) and a charging gateway. 
 
 Different devices (not GSM phones) - GPRS will be available from laptops or handheld 
computers that are either connected to GPRS-capable cellular phones, external modems or that 
have PC card modems, smart phones that have full screen capability and cellular phones that have 
WAP micro browsers. All of these devices have user interfaces that will allow users to utilize 
GPRS services  
 
 The first important step on the path to 3G. 
The Big Picture - The evolutionary path from GSM to 3G Figure 2 – GSM to 3G  
 
 
 
 
 
 
 
 
 
 
5.2.3 Benefits of GPRS 
Operators/ICPs (Integrated Communication Providers): 
3G 
EDGE 
GPRS 
HSCSD 
GSM 
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 Offer new and improved data services to residential and business markets to aid retention and 
loyalty  
 Increase revenues from data services 
 Opportunity to increase subscriber numbers - there are more mobile phones in general use than 
there are PCs in people’s homes. This means that the potential market for GPRS is 
 high and that new Internet users are more likely to upgrade to a GPRS handset rather than 
 making a larger investment in a PC 
 Offer innovative tariffs based on new dimensions such as the number of kilobytes or megabytes. 
 Return on investment - investment in GPRS will be twofold since the new network 
 infrastructure pieces will be used as part of the UMTS network requirements as well as GPRS 
 GPRS provides an upgrade path and test bed for UMTS  
 Control of large content portals 
 Access to the key member of the value chain – the customer. 
 Cost effectiveness through spectrum efficiency – with packet-switching radio resources are used 
only when users are actually sending or receiving data. This efficient use of scarce radio resources 
means that large numbers of GPRS users can potentially share the same bandwidth and be served 
from a single cell. GPRS spectrum efficiency means that there is less need to build in idle 
capacity that is only used in peak hours. GPRS therefore lets  network operators maximize the 
use of their network resources in a dynamic and flexible way. 
 
5.2.4 GPRS Challenges 
Operators have many issues to consider: 
 Few defined or proven tariffing schemes exist for GPRS data services and there is a user 
expectation that prices will be lower than voice. However, there could be a shortage of mobile 
bandwidth that limits the extent to which that bandwidth is viewed as a commodity, so prices will 
not be heavily reduced (especially with the short to medium term customer care and billing 
complexities) 
 
 No proven business model or system architecture for GPRS mediation, rating and billing systems  
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 Gaining customer interest, understanding and increased usage in GPRS services  
 Developing valued GPRS applications for the corporate market  
 Overcoming issues that may arise from subscriber services varying according to the capabilities of 
the terminal used  
 Developing partnerships with content providers to provide unique service combinations trousers, 
such as banks, news services and entertainment providers  
 Availability of GPRS-enabled mobile devices by handset and terminal manufacturers who have 
found it difficult to produce high volume, high quality handset to the standards needed  
 How to encourage users (both residential and corporate) to subscribe to WAP and then GPRS 
services if they will need to purchase a new handset for each. Will operators subsidies the cost of 
new phones or upgrades?  
 Security and roaming. The solutions for these issues are not yet clear. Security issues are 
particularly significant to corporate intranet access  
 Difficulties associated with ensuring quality of service on GPRS. Guaranteed quality of service 
will be a major challenge in the evolution from GPRS to UMTS. VOIP over GPRS is not likely to 
become a reality, but will become possible with EDGE and UMTS because quality of service will 
be stabilized. However, QoS guarantees are likely to apply to only the GPRS network and not the 
IP network since delays in downloading web pages may be caused by an overloaded web server 
which is beyond the operators control . 
 Limited cell capacity - GPRS does impact a network's existing cell capacity (ie the geographic 
area covered by a cellular transmitter – the cell site). There are only limited radio resources. Voice 
and GPRS calls use the same network resources, which cannot be used for both services 
simultaneously. The extent of the impact depends upon the number of timeslots, if any, that are 
reserved exclusively for GPRS. However, SMS uses a different type of radio resource and more 
cell sites so will continue to be used as a complementary bearer to reduce the potential scarcity of 
radio resources for GPRS services . 
 IP mediation - identifying the content and value of packets (ie images, email etc.), so that the 
appropriate rating plans can be applied and bills can detail the applications used. IP networks 
typically record network-level information and not application-level detail  
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 Creating compatible and comparable data records for events that occur across both circuit and 
packet-switched networks to enable accurate billing. 
 Limited speeds - The likelihood of a user achieving 115kbit/s is low because the user would need 
to take over 8 timeslots without errors. It is unlikely that a network operator will allow all 
timeslots to be used by a single GPRS user. Additionally, the initial GPRS terminals are expected 
be severely limited - supporting only one, two or three timeslots. The maximum 
 GPRS speeds should be checked against the reality of constraints in the networks and 
 terminals  
 Transit Delays - GPRS packets are sent in all different directions to reach the same destination. 
This opens up the potential for one or some of those packets to be lost or corrupted during the data 
transmission over the radio link. However, the result is that potential transit delays can occur. 
Applications requiring broadcast quality video may well be implemented HSCSD. HSCSD is 
simply a circuit-switched data call in which a single user can take over up to four separate 
channels at the same time. Because of its characteristic of end to end connection between sender 
and recipient, transmission delays are less likely  
 Interconnect tariffs between operators for GPRS services are yet to have regulatory standards set. 
 
 
5.3 GSM EDGE cellular evolution technology   
DGE is an evolution to the GSM mobile cellular phone system. The name EDGE stands for 
Enhanced Data for GSM Evolution and it enables data to be sent over a GSM TDMA system at 
speeds up to 384 kbps. In some instances GSM EDGE evolution systems may also be known as 
EGPRS, or Enhanced General Packet Radio Service systems. Although strictly speaking a "2.5G" 
system, the GSM EDGE cellular technology is capable of providing data rates that are a distinct 
increase on those that could be supported by GPRS. EDGE evolution is intended to build on the 
enhancements provided by the addition of GPRS (General Packet Radio Service) where packet 
switching is applied to a network. It then enables a three-fold increase in the speed at which data can 
be transferred by adopting a new form of modulation. GSM uses a form of modulation known as 
E
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Gaussian Minimum Shift Keying (GMSK), but EDGE evolution changes the modulation to 8PSK 
and thereby enabling a significant increase in data rate to be achieved.  
 
GSM EDGE basics   
GSM EDGE cellular technology is an upgrade to the existing GSM / GPRS networks, and can often 
be implemented as a software upgrade to existing GSM / GPRS networks. This makes it a 
particularly attractive option proving virtually 3G data rates for a small upgrade to an existing GPRS 
network. GSM EDGE evolution can provide data rates of up to 384 kbps, and this means that it offers 
a significantly higher data rate than GPRS. There are a number of key elements in the upgrade from 
GSM or GPRS to EDGE. The GSM EDGE technology requires a number of new elements to be 
added to the system  
 Use of 8PSK modulation:   In order to achieve the higher data rates within GSM EDGE, the 
modulation format can be changed from GMSK to 8PSK. This provides a significant advantage in 
being able to convey 3 bits per symbol, thereby increasing the maximum data rate. This upgrade 
requires a change to the base station. Sometimes hardware upgrades may be required, although it 
is often simply a software change.  
 Base station:   Apart from the upgrade to incorporate the 8PSK modulation capability, other small 
changes are required to the base station. These are normally relatively small and can often be 
accomplished by software upgrades. 
 Upgrade to network architecture: GSM EDGE provides the capability for IP based data transfer. 
As a result, additional network elements are required. These are the same as those needed for 
GPRS and later for UMTS. In this way the introduction of EDGE technology is part of the overall 
migration path from GSM to UMTS. The two main additional nodes required for the network are 
the Gateway GPRS Service Node (GGSN) and the Serving GPRS Service Node (SGSN). The 
GGSN connects to packet-switched networks such as the Internet and other GPRS networks. The 
SGSN provides the packet-switched link to mobile stations.  
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 Mobile stations:   It is necessary to have a GSM EDGE handset that is EDGE compatible. As it is 
not possible to upgrade handsets, this means that the user needs to buy a new GSM EDGE 
handset. 
Despite the number of changes that need to be made, the cost of the upgrade to move to GSM EDGE 
cellular technology is normally relatively small. The elements in the core network are required for 
GPRS which may already be available on the network, and hence these elements will already be 
present. The new network entities are also needed for UMTS and therefore they are on the overall 
upgrade and migration path. Other changes to the base stations are comparatively small and can often 
be achieved very easily. 
 
GSM EDGE evolution specification overview 
PARAMETER DETAILS 
Multiple Access Technology FDMA / TDMA 
Duplex Technique FDD 
Channel Spacing 200 kHz 
Modulation GMSK, 8PSK 
Slots per channel 8 
Frame duration 4.615 ms 
Latency Below 100 ms 
Overall symbol rate 270 k symbols / s 
Overall modulation bit rate 810 kbps 
Radio data rate per time slot 69.2 kbps 
Max user data rate per time slot 59.2 kbps (MCS-9) 
Max user data rate when using 8 time slots 473.6 kbps ** 
 
Table 5.1 GSM EDGE specification highlights. 
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A maximum user data rate of 384 kbps is often seen quoted as the data rate for GSM EDGE. This 
data rate corresponds to the International Telecommunications Union (ITU) definition of the data rate 
limit required for a service to fulfill the International Mobile Telecommunications-2000 (IMT-2000) 
standard(i.e. 3G) in a pedestrian environment. 
 
5.3.1 GSM EDGE network architecture  
In order that the GSM EDGE upgrade can be implemented, additions are required within the EDGE 
network architecture to be able to cater for the packet data that is carried by the system. The 
additional network entities required are the same as those used for GPRS and also for UMTS. With 
the introduction of the new entities within the network, it was still necessary for the new EDGE 
network elements and those from the existing GSM elements to work alongside one another. 
Accordingly the introduction of GPRS and EDGE technology saw the addition of some new entities 
within the over network architecture. The two main elements that are required by the GSM EDGE 
network architecture are the GGSN and SGSN. These enable the network to be able to cater for the 
packet data that is passed over the network.  
GSM EDGE network architecture upgrades  
Although in practice a variety of elements are required within the network architecture, the main new 
network architecture entities that are needed for the EDGE upgrade are:  
SGSN: GPRS Support Node - this forms a gateway to the services within the network. 
GGSN: Gateway GPRS Support Node which forms the gateway to the outside world.  
PCU: Packet Control Unit which differentiates whether data is to be routed to the packet switched or 
circuit switched networks.  
A simplified view of the GSM EDGE network architecture can be seen in the diagram below. From 
this it can be seen that it is very similar to the more basic GSM network architecture, but with 
additional elements. 
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Fig. 5.3: GSM EDGE network architecture. 
 
SGSN the SGSN or Serving GPRS Support Node element of the GPRS network provides a number 
of takes focused on the IP elements of the overall system. It provides a variety of services to the 
mobiles:  
 Packet routing and transfer  
 Mobility management  
 Authentication  
 Attach/detach  
 Logical link management  
 charging data 
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There is a location register within the SGSN and this stores location information (e.g., current cell, 
current VLR). It also stores the user profiles (e.g., IMSI, packet addresses used) for all the GPRS 
users registered with the particular SGSN. 
GGSN  
The GGSN, Gateway GPRS Support Node is one of the most important entities within the GSM 
EDGE network architecture. The GGSN organizes the inter-working between the GPRS / EDGE 
network and external packet switched networks to which the mobiles may be connected. These may 
include both Internet and X.25 networks. The GGSN can be considered to be a combination of a 
gateway, router and firewall as it hides the internal network to the outside. In operation, when the 
GGSN receives data addressed to a specific user, it checks if the user is active, then forwarding the 
data. In the opposite direction, packet data from the mobile is routed to the right destination network 
by the GGSN.  
PCU  
The PCU or Packet Control Unit is a hardware router that is added to the BSC. It differentiates data 
destined for the standard GSM network (circuit switched data) and data destined for the EDGE 
network (Packet Switched Data). The PCU itself may be a separate physical entity, or more often 
these days it is incorporated into the base station controller, BSC, thereby saving additional hardware 
costs.  
5.3.2 GSM EDGE Modulation, Slot, Burst and Air Interface  
The air interface for GSM EDGE, including the modulation, as well as the slot and burst structures, 
has been developed to be compatible with the overall GSM concept. In this way EDGE cellular 
technology is able to operate alongside the existing GSM systems by adding an EDGE upgrade. In 
addition to this EDGE technology re-uses many of the features of the existing systems allowing both 
technologies to utilize the same base stations, etc. This provides a lower cost option to upgrade the 
network rather than having to deploy a completely new system. With EDGE operating alongside 
GSM and GPRS, it has been necessary for the air interface to accommodate all signals, often catering 
for all three simultaneously. This approach, while proving some technical challenges has been very 
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successful, as demonstrated by the number of operators whose networks are able to accommodate all 
three signals.  
 
GSM EDGE modulation characteristics  
One of the ways in which EDGE is able to provide higher data rates are to use a different modulation 
scheme for higher data rates. However the GMSK modulation scheme used for the basic GSM 
system is still used for the lower data rates. GMSK was chosen for the original GSM system for a 
variety of reasons: 
 It is resilient to noise when compared to many other forms of modulation. 
 Radiation outside the accepted bandwidth is lower than other forms of phase shift keying  
 It has a constant power level which allows higher efficiency RF power amplifiers to be used in the 
handset, thereby reducing current consumption and conserving battery life. 
The GMSK modulation format is is used for the lower data rate transfers. The advantages mean that 
it is well suited for situations where lower data rates can be tolerated.  
(Note on GMSK: GMSK, Gaussian Minimum Shift Keying is a form of phase modulation that is 
used in a number of portable radio and wireless applications. It has advantages in terms of spectral 
efficiency as well as having almost constant amplitude which allows for the use of more efficient 
transmitter power amplifiers, thereby saving on current consumption, a critical issue for battery 
power equipment.)  
In order to enable data to be transmitted a form of phase modulation known as Octonary Phase Shift 
Keying, 8PSK was used. This form of modulation has a number of advantages that meant it was 
chosen for carrying high speed EDGE data:  
• Able to operate within the existing GSM / GPRS channel structure. 
• Able to operate within the existing GSM / GPRS channel bandwidth.  
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• Able to operate within the existing GSM / GPRS channel coding structure. 
• Provides a higher data capability than the existing GSM GMSK modulation scheme.  
The 8-PSK modulation scheme fulfils these requirements. It has the equivalent bandwidth and 
adjacent channel interference levels to GMSK. This makes it possible to integrate EDGE channels 
into the existing GSM / GPRS network and frequency plan as well as keeping the same channel 
coding structure.  
(Note on PSK: Phase shift Keying, PSK is a form of modulation used particularly for data 
transmissions. If offers an effective way of transmitting data. By altering the number of different 
phase states which can be adopted, the data speeds that can be achieved within a given channel can be 
increased, but at the cost of lower resilience to noise an interference). 
The 8PSK modulation method is a linear method in which three consecutive bits are mapped onto 
one symbol in the I/Q plane as shown below 
 
Fig. 5.4: 8PSK Modulation Constellation. 
 
Using 8-PSK, the rate at which symbols are sent remains the same. However each symbol now 
represents three bits instead of one. This means that the actual data rate is increased by a factor of 
three. The "distance" between the different positions on the constellation diagram is shorter using 
8PSK modulation than when using GMSK. This means that there is an increased risk of any of the 
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symbols being misinterpreted, especially in the presence of interference or noise. This occurs because 
it is more difficult for the radio receiver to detect which symbol it has received. To overcome this, 
additional error coding may be required to protect against the possibility of errors. However increased 
levels of error protection require additional data to be sent and this reduces the data throughput of the 
required data. In view of this, it is found that when the signal is poor GMSK can be more effective 
than 8PSK, and as a result, the overall EDGE modulation scheme is a mixture of GMSK and 8PSK. 
GSM EDGE time slots EDGE, GPRS and GSM have to all operate alongside each other in a network. 
It is a primary requirement that the evolutionary technologies are able to all operate on the same 
network. This ensures the service offered to existing customers using older phones along with those 
paying additional rates for the premium EDGE services. This means that the network has to support 
both services operating simultaneously. Accordingly different slots within the traffic frames will need 
to be able to support different structures and different types of modulation dependent upon the phones 
being used, the calls being made and the prevailing conditions. It is quite possible that one slot may 
be supporting a GSM call, the next a GPRS data connection, and the third an EDGE connection using 
GMSK or 8PSK.  Most of the data being sent over an EDGE link will consist of TCP/IP packets. 
These packets are longer than a single EDGE packet payload and therefore it is necessary to split the 
TCP/IP packets into smaller section and these are known as "chunks". These chunks have defined 
sizes and may consist of one of 22, 28, 34, or 37 bytes or "octets". The 37 octet chunk may be made 
directly of data to be transmitted, or it may be a 34 octet chunk which is then padded by adding three 
dummy octets. There are nine different Modulation and Coding Schemes (MCS) that can be used 
with EDGE. Each one is designated a number in the region 1 to 9. These allow different degrees of 
error protection (and coding rate) and these results in a change in the net data throughput. The system 
detects the number of bit errors and adjusts the coding scheme accordingly. It naturally endeavours to 
adopt the scheme that will result in the highest throughput, but will adjust itself according to the 
prevailing conditions, changing as required. The different coding schemes are grouped into three 
classes or families which are referred to by letters, as classes A, B and C. The coding schemes within 
a class are used together and complement each other. Family A consists of MCS-3, MCS-6, MCS-8, 
and MCS-9. Family B consists of MCS-2, MCS-5, and MCS-7. Finally family C consists of MCS-1, 
and MCS- 4. The advantage of grouping the families together in this way is that if a block transmitted 
in one of the coding schemes is not acknowledged, then it can be sent as two blocks, for example 
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with a coding scheme in the same family. For example if a block transmitted using MCS-7 is 
corrupted then it can be re-sent as two blocks using MCS-5 or four using MCS-2. 
 
MCS SCHEME 
NAME 
EFFECTIVE CODING 
RATE 
MODULATION 
FORMAT 
DATA RATE FOR 
ONE SLOT 
(KBPS) 
MCS-1 0.53 GMSK 8.8 
MCS-2 0.66 GMSK 11.2 
MCS-3 0.8 GMSK 14.8 
MCS-4 1.0 GMSK 17.6 
MCS-5 0.37 8PSK 22.4 
MCS-6 0.49 8PSK 29.6 
MCS-7 0.76 8PSK 44.8 
MCS-8 0.92 8PSK 54.4 
MCS-9 1 8PSK 59.2 
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Chapter - 6  
Two Standards of 3G Technology 
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n this chapter, we will present the two 3G standards and their specification. We will briefly 
describe them and their evolution. The followings are 3G standards discussed: 
 
 W-CDMA (wideband Code Division Multiple Access) 
 CDMA2000 (Code Division Multiple Access) 
 
The goal of 3G mobile communication is the delivery of services to the user in the mobile domain 
which is significantly different from the GSM. The requirement of this stipulation is the higher data 
rates. In the UMTS it has the capacity 384 Kbit/s in the microcellular environment and 2 Mbit/s for 
the indoor environment. The UMTS used the WCDMA technology and Japan has been at the 
forefront in the research, development and deployment of trial technology of the 3G systems with a 
particular focus on wideband CDMA (W-CDMA) as the multiple access technology. The phenomena 
uptake of digital mobile telephony in Japan forced a view of 3G as a means of providing as well as 
opening the opportunities for new services through enhanced data rates. To deploy the same 3G 
networks globally one has to give the same standards like GSM networks for the deployment. For this 
reason Japan and Europe are the regions where it’s easy to deploy the same 3G networks with the 
same technology WCDMA. In another part of the world United States of America there are different 
types of 2G networks with different standards and there are no national networks like the Europe 
GSM. There are three main 2G standards which are:  
 
 TDMA IS-136 (Time division Multiple access) deployed in North America 
 CDMA IS-95 (Code division Multiple access), which are deployed for the cellular and PCS band 
 ANSI-41 this is the core network standard which perform the similar functionality The GSM. 
 
The U.S. is using the CDMA2000 for its 3G networks that is suitable for the deployment of the 
existing cellular and PCS bands. The PCS is the Short for personal communications service, the U.S. 
Federal Communications Commission (FCC) term used to describe a set of digital cellular 
technologies being deployed in the U.S. Now we will further discuss these Technologies in detail and 
at the end we suggest according to the writing that which technology is feasible for development. 
 
I
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6.1 W-CDMA (wideband Code Division Multiple Access) 
 
UMTS is an ETSI (European Telecommunications Standards Institute) term for 3G wireless 
technologies designed to provide seamless global coverage through interoperability of  Terrestrial 
and non-terrestrial (e.g. satellite) networks. W-CDMA is a technology for wideband digital radio 
communications of Internet, multimedia, video and other capacity-demanding applications. W-
CDMA is the dominating 3G technology, providing higher capacity for voice and data and higher 
data rates. It uses a new spectrum with a 5 MHz carrier, providing 50 times higher data rate than in 
present GSM networks (and 10 times higher data rate than in GPRS networks). Emphasized in W-
CDMA are the following: 
 
 Improved performance over the second-generation systems which include the improved capacity 
and coverage enabling the migration from 2G to 3G. 
 
 A high degree of the service flexibility  that include the maximum range of services over high 
data rate up to 2Mb/s to 20.0Mb/s in the advanced technology (HSDPA) 
 
The wide bandwidth of the W-CDMA gives an inherent performance gain over the previous cellular 
systems and it reduces the fading of the radio signal thus improve the performance. This technology 
uses dual-mode packet access scheme, packet transfer can take place on both the common and 
dedicated channels. Due to this phenomenon packet access can be optimized for fast access response 
as well as for maximum throughput (ibid). The advance form of WCDMA is HSDPA. HSDPA is a 
technology that will lead to the cost effective delivery of the most advanced data services and 
significantly improved network capacity” by lucent technologies. 
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6.2 CDMA2000 (Code Division Multiple Access) 
 
CDMA2000 represents a family of technologies with different versions. Every version has its own 
specifications and features: 
 
 CDMA2000 1x 
 
 CDMA2000 1xEV-DO 
 
CDMA2000 is developed by Qualcomm and is direct evolution from the previous generations to 
prove the CDMA systems and it provides the easiest way to migrate to 3G networks. CDMA2000 1X 
increases the voice capacity of the CDMA One networks and delivers the packets data rate speed of 
307 Kbps. According to the Langer and Larsson (2001), the evolution of the CDMA systems changed 
dramatically. The approach that is used is the wideband for the high data rates which is the 
CDMA2000 3X. The 3X standard has now been past it by a two phase strategy called CDMA2000 
1xEV, where 1xEV stands for 1X evolution, or evolution using 1.25 MHz. Today CDMA2000 1X 
systems are based on a standard 1.25 MHz carrier for delivering high data rates and increased voice 
capacity and the total is 3times the 1X capacity (means 3.75 MHz). 
 
 
6.2.1 CDMA2000 1xEV-DO 
 
There are two phases of this technology which are labeled as 1xEV-DO and 1xEV-DV. DO stands 
for the data only and DV for the data and voice. CDMA2000 1xEV-DO is standardized by the TIA 
(Telecommunication Industry Association) in October 2000 and recognized by the ITU as IMT-2000 
standard. Ericsson has significantly contribution to its standardization. 1xEV-DO can provide 
customers with peak data rates of 2.4 Mb/s. To implement 1xEV-DO, operators will have to install a 
separate carrier that is dedicated to data only, at each cell location where high speed data services are 
demanded. However, customers will be able to handoff seamlessly from a 1X to a 1xEV-DO carrier. 
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Fig 6.1: CDMA standards evolution. 
 
6.2.2 CDMA2000 1xEV-DV 
According to the CDMA group CDMA2000 1xEV-DV provides integrated voice and simultaneous 
high-speed packet data multimedia services at speeds of up to 3.09 Mbps. 1xEV-DO and 1xEV-DV 
are both backward compatible with CDMA2000 1X and CDMA One. The CDMA group reflects on 
operator requirement and their focus on providing the high-speed data and voice on one carrier. Also 
the provisions should be made for the delivering  
 Real time packet data services 
 Better mechanisms for guaranteeing a given quality of service  
The data rates and efficiencies are below. 
 
Technology Spectral Width Peak Rates Bits/Hertz 
1×EV 1.25 MHz 2458 Kbit/s 1.966 bits/sec/Hz 
WCDMA 3.84 MHz 2000 Kbit/s 0.521 bits/sec/Hz 
CDMA 2000 1× 1.25 MHz 614 Kbit/s 0.491 bits/sec/Hz 
 
Table 6.1: Data Rates 
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6.3 3G Spectrum 
he main IMT-2000 standardization effort was to create a new air interface that would increase 
frequency usage efficiency. The WCDMA air interface was selected for paired frequency bands 
(FDD operation) and TDCDMA (TDD operation) for unpaired spectrum. 3G CDMA2000 standard 
was created to support IS-95 evolution (ibid) The frequency spectrum for the 3G transmissions is 
1900-2025 MHz and 2110-2200 MHz The satellite service uses the bands 1980-2010 MHz (uplink), 
and 2170-2200 MHz (downlink). This leaves the 1900-1980 MHz, 2010-2025 MHz, and 2110-2170 
MHz bands for terrestrial UMTS, see the figure 4.2 (www.three-g.net/3G_spectrum.html, 2005) 
below: 
        900             1920                         1980   2010           2025   2110                                    2170 
  
 Un Paired Un Paired 
 
 
 
Fig 6.2: European Band Plan. 
 
 
As can be seen from the figure 4.2, UMTS FDD is designed to operate in paired frequency bands, 
with uplink in the 1920-1980 MHz band, and downlink in the 2110-2170 MHz band.UMTS TDD is 
left with the unpaired frequency bands 1900-1920 MHz, and 2010-2025 MHz We have explained in 
the above paragraph that in Europe and Asia the choice of frequency band for implementing UMTS 
was clear. However, these frequency bands were not available in the U.S. because they have already 
using these bands, so at the World Radio Conference (WRC-2000) in Istanbul, Turkey in May 2000, 
three frequency bands were suggested for implementing UMTS in the United States. The bands 
suggested were: 
 The 806-890 MHz band (now being used for cellular and other mobile services) 
 The 1710-1885 MHz band (largely used by the U.S. Department of Defense) 
 The 2500-2690 MHz band (used by commercial users for instructional TV and wireless data 
providers) 
T
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As we can see, the problem for the U.S. was that all of the suggested bands were currently being used 
for other purposes. This was a worry for the U.S. - would this prove to be a major hindrance for the 
adoption of 3G in the US. The UMTS transport network is required to handle high data traffic. A 
number of factors were considered when selecting a transport protocol: bandwidth efficiency, quality 
of service, standardization stability, speech delay sensitivity and the permitted maximum number of 
concurrent users. In the UMTS network, ATM (Asynchronous Transfer Mode) is defined for the 
connection between UTRAN and the core network and may also be used within the core network. In 
addition to the IMT-2000 frame many new standards will be integrated as part of the next generation 
mobile systems. Bluetooth and other close range communication protocols and several different 
operating systems will be used in mobiles.3G development have helped to start the standardization 
and development of large family of technologies. Both the standards WCDMA and CDMA2000 are 
utilizing this air interface but the selection is still a phenomenon to be solved. The remaining chapter 
will describe the how these three data service categories Multimedia Messaging Service, Location 
Based Service and Customized infotainment are being implemented by these two standards. The 
following analysis is a description of 3G Services categories with two standards and their underlying 
technologies. It may have some technical terms that may not help some readers easy to digest. 
The purpose of the below discussion is to analyze how these two different standards are giving 
solutions and supporting these services. 
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Chapter – 7 
Comparison and Analysis of 3G Services 
Against Two Standards 
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ased on the Mobility, we have compared and analyzed 3G services especially Multimedia 
Services, Location Based Services and Customized Infotainment against two standards 
(WCDMA & CDMA2000) which we have explained in chapter 4. We will explain these standards in 
detail and also their advance forms (technologies) according to the 3G services that how different 
standards are serving the 3G mobile communications.ITU is in the process of developing standards. 
The two major contenders in terms of technology for 3G services are WCDMA and CDMA2000. 
These two different standard options and others don’t differ in essence and possibly they may have 
no sway on the selection between different 3G standard options. But on the other hand they certainly 
have persuaded the deployment and take-up factors as their products and services, which are of 
importance to make decisions for network operators to deploy new networks in order to utilize the 
potential of 3G services. 3G data services can play an important role in order to find out the future 3G 
single standard or technology. Recent increasingly sophisticated data services are driving up traffic, 
which is being further boosted by growth in voice in advanced markets as the migration from fixed to 
mobile continues For the time being difficult trading conditions are causing delays for service 
providers in order to make substantial investment in either upgrading their network to higher capacity 
or completely adopting a new network. In today’s commercially challenging climate, all capital 
investments must be well justified. This is already putting pressure on some networks and may be 
leading to difficulties in maintaining acceptable levels of 3G services to subscribers (ibid). This study 
investigates two technology standards to bring the mobile environment as the most efficient data 
service enabling technology in the medium to long run that can fill operators’ need for cost-effective 
capacity 
 
7.1 Multimedia Messaging Services 
he future of 3G mobile technology deceit in the emergent recognition of advanced mobile data 
services mainly in Multimedia Messaging Service . Advanced multimedia applications may not 
be a way of life for the mobile mass market quite yet, but they're catching on quickly worldwide . 
Attention-grabbing color images, favorite melodies and personalized content are at the center of 
operators' plans to provide richer experiences to their customers. As people increasingly use their 
mobile phones as "infotainment" devices to stay in touch with the world around them and to be 
B
T
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entertained while on the go, a new breed of multimedia communications services are being 
introduced to the market. One of the newest offerings is Multimedia Messaging Service (MMS), 
which is already emerging as a very popular application. MMS allows mobile phone subscribers to 
attach graphics, photos, audio or video to a text message. Users are usually first introduced to MMS 
through person-to-person applications such as photo and video messaging. Future MMS applications 
will include multi-player games that have a messaging component, interactive video-and-text 
advertisements, and much more.  
Many experts in the wireless industry expect MMS to slowly overtake the very popular SMS (Short 
Message Service) in coming years. Consultancy Ovum has forecast that yearly service revenues from 
multimedia messaging services and their associated content will reach US$70 billion within four 
years. ARC Group analysts forecast that more than 20% of all mobile data subscribers will use MMS 
in 2007, and Strategy Analytics predicts that 147 million imaging- enabled mobile phones will be 
sold globally that same year (up from 16 million sold in 2002). Similarly, Shosteck Associates 
observes that Japanese and Korean operators are promoting camera phones to the exclusion of others 
and are doubling their data ARPU thanks to the use of mobile photo services and other MMS 
offerings. 
Key Requirements 
The key requirements for analyzing are many but we generalize it in five different categories. They 
are discussed in detail in the analysis of 3G services against WCDMA and CDMA2000 standard . 
The five key requirements are as follows:  
 1. Text 
 2. Speech 
 3. Image 
 4. Audio 
 5. Video 
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7.1.1 Analysis with WCDMA Standard 
Multimedia Messaging Services are being utilized on WCDMA standard in a way that multiple 
media elements are combined into a composite single Multimedia Messaging using Multipurpose 
Internet Mail Extensions (MIME) format. Media type of a single Multimedia Messaging element is 
recognized by its appropriate MIME type whereas the media format shall be indicated by its 
appropriate MIME subtype. For minimal support and compatibility between multimedia messaging 
capable terminals, Multimedia Messaging Services User Agent supporting specific media types may 
conform to the following selection of media formats. 
Text: For plain text it supports character encoding that with Unicode US-ASCII, ISO- 8859-1, UTF-
8, Shift_JIS, etc. Unrecognized subtypes of "text" shall be treated as subtype "plain" as far as the 
MIME implementation knows how to handle the character encoding. Any other unrecognized 
subtype and unrecognized charset (character set) shall be treated as "application/octet -stream".  
Speech: The AMR codec shall be supported for narrow-band speech. The AMR wideband speech 
codec shall be supported when wideband speech working at 16 kHz sampling frequency is supported.  
Audio: MPEG-4 AAC Low Complexity object type should be supported. The maximum sampling 
rate to be supported by the decoder is 48 kHz. The channel configurations to be supported are mono 
(1/0) and stereo (2/0). In addition, the MPEG- 4 AAC Long Term Prediction object type may be 
supported. The Scalable Polyphony MIDI (SP-MIDI) content format defined in Scalable Polyphony 
MIDI Specification and the device requirements defined in Scalable Polyphony MIDI Device 5-to-24 
Note Profile for 3GPP should be supported. SP-MIDI content is delivered in the structure specified in 
Standard MIDI Files 1.0, either in format 0 or 1.  
Image: ISO/IEC JPEG together with JFIF shall be supported. The support for ISO/IEC JPEG only 
applies to the following two modes: mandatory (baseline DCT, non- differential, Huffman coding) 
and optional (progressive DCT, non-differential, Huffman coding. The following bitmap graphics 
formats should be supported: GIF87a, GIF89a and PNG.  
Video: For terminals supporting media type video, ITU-T Recommendation H.263 profile 0 level 
10 shall be supported. This is the mandatory video codec for the MMS. In addition, MMS can 
    
 
65  
support two video codec’s: H.263 Profile 3 Level 10, MPEG-4 Visual Simple Profile Level. For 
terminals supporting media type "2D vector graphics" the Tiny" profile of the Scalable Vector 
Graphics (SVG-Tiny) format shall be supported, and the "Basic" profile of the Scalable Vector 
Graphics (SVG-Basic) format may be supported. 
The file format used in multimedia (such as video, associated audio and timed text) is structurally 
based on the MP4 file format. However, since non-ISO codec’s are used here, it is called the 3GPP 
file format and has its own file extension and MIME type to distinguish these files from MPEG-4 
files. When the present document refers to the MP4 file format, it is referring to its structure (ISO file 
format), not to its conformance definition. To ensure interoperability for the transport of video and 
associated speech/audio and timed text in an MM, the MP4 file format shall be supported. The usage 
of the MP4 file format shall follow the technical specifications and the implementation guidelines 
specified in TS 26.234. The mandatory format for media synchronization and scene description of 
multimedia messaging is SMIL (Synchronized Multimedia Integration Language). The 3GPP MMS 
uses a subset of SMIL 2.0 as format of the scene description. MMS clients and servers with support 
for scene descriptions shall support the 3GPP PSS5 SMIL Language Profile. This profile is a subset 
of the SMIL 2.0 Language Profile but a superset of the SMIL 2.0 Basic Language Profile. TS 26.234 
also include an informative annex B that provides guidelines for SMIL content authors. 
Additionally,3GPP MMS should provide the following format:   
 XHTML Mobile Profile  
The 3GPP MMS uses a subset of XHTML 1.1 as a format for scene description. MMS clients and 
servers with support for scene descriptions shall support XHTML Mobile Profile, defined by the 
WAP Forum. XHTML Mobile Profile is a subset of XHTML 1.1 but a superset of XHTML Basic. 
7.1.2 Analysis with CDMA2000 Standard  
Recent experiences of CDMA2000 operators show that MMS has arrived in the wireless world. As it 
evolves from nascent photo and video messaging services, MMS will take on an increasingly pivotal 
role in bringing enhanced mobile data services to the masses. Ongoing technological developments in 
CDMA2000, as well as marketing lessons learned from offering these early services, promise to yield 
a vibrant business and multiple revenue streams shows that CDMA2000 operators will enjoy for 
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years to come. CDMA operators will have some advantages and will be in good position to get most 
from the growing MMS wave because of their new high-speed CDMA2000 1X and 1xEV-DO 
networks. There are more than 280 CDMA2000 devices available now in the market that come with 
color displays and built-in camera that perfectly suits for MMS. MMS on CDMA20001X can be 
delivered at an average speed of speed of 60-100 kbps with peak at 153 kbps, while 1xEV-DO data 
networks offer speeds of 480-1200 kbps with peak at 2.4 Mbps (ibid). CDMA2000 network supports 
an always-on environment and high-speed packet data services for end users . Multimedia Messaging 
Service (MMS) on CDMA2000 takes advantage of these two features by enhancing personal 
connectivity and productivity through more immediate exchange of rich content such as still images, 
animation, text, sound and video clips (ibid). CDMA operators are responding good to grab this 
opportunity that is inherent in MMS. They are utilizing MMS capabilities to the extent that 
differentiate themselves from competitors. Some of the CDMA2000 service providers has an 
enormous success with MMS services and has attracted subscribers for MMS to quiet good extent.  
Key Requirements 
Text: The MMS in CDMA2000 used the text type which contains a subset of the logical characters in 
Unicode e.g. US-ASCII, ISO-8859_1, etc. The MMS terminal should support the media type “Text in 
SMIL” which is intended to enable formatted text in a SMIL presentation and it also support the 
XHTML modules. 
Speech: Three different kind of speech mechanism is used in CDMA2000. Enhanced Variable Rare 
Codec (EVRC), SMV (Selectable Mode Vocoder) and Qualcomm Code Excited Linear Prediction 
(QELPC). CDMA2000 1X supports 35 traffic channels per sector per RF  using the EVRC Vocoder, 
which became commercial in 1999. 
Audio: MPEG 4 Adaptive Multirate (AMR) and Adaptive Multirate Wideband (AMR-WB) is used. 
The simultaneous usage of AMR, half-rate channel mode, DFCA and 1/1 reuse will enable to achieve 
a theoretical 170 Erlangs in 10 MHz of spectrum. 
Image: The format supported for pictures are PNG, JPEG and GIF etc. Many CDMA2000 operators 
have had great success with their Photo Mail MMS application due to good support from the 
standard.  
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Video: Video-Mail on CDMA2000 standard is usually delivered as an MPEG-4 video-based MMS 
that supports download and streaming (Web-to-handset) multimedia services by using the new 
multimedia technology SMIL with video/audio/vector graphics. "New multimedia formats such as 
SMIL and Video (e.g., MPEG-4) are radically increasing the transferable data size up to  80K ~ 200K 
bytes.. 
The key factors for mass adoption of MMS on CDMA2000 is that these advanced services are highly 
available and nature of the network makes it cheaper. The evolutionary aspect of CDMA2000 has 
enabled many operators deploy their networks quickly and at relatively low cost, allowing the 
operator to provide MMS over a wide area and offer rich content at a low price (ibid). Since the 
introduction of MMS in CDMA2000 many service providers started looking to follow one single 
infrastructure that can benefit them the most. One of the strongest implementation and solution for 
MMS for CDMA2000 comes into face by Ericsson. Ericsson is one infrastructure supplier offering a 
CDMA2000 TM solution that was developed with the service operator in mind. The CDMA2000 
MMS solution supports an always-on environment and high-speed packet data services for end users. 
Multimedia Messaging Service (MMS) takes advantage of these two features by enhancing personal 
connectivity and productivity through more immediate exchange of rich content, such as still images, 
animation, text, sound and video clips . For This CDMA2000 standard solution the first and foremost 
thing is that content must be appealing and valuable to the end-user. Although operators and third-
party application developers will offer different types of content, in each case it needs to address the 
interests, needs and demands of the end-user. Perhaps even more important is the end-user's ability to 
create his or her own personalized content, such as personal pictures, video taken with a built- in 
camera or content downloaded from the Web via a micro browser. Ericsson works closely with other 
vendors to ensure those handsets, accessories and PDA’s are compatible with Ericsson’s products and 
services and will support customized MMS content. Another important success factor is the 
standardization and interoperability of MMS between technologies, carriers and devices. Ericsson is 
bringing their long history of technology leadership and standards development to the table in this 
arena by working actively with the standards body to promote MMS interoperability and a common 
MMS standard across the different technologies. A third critical success factor is the ease of 
subscription and use from an end-user perspective. To facilitate this issue for MMS, Ericsson offers a 
fully-integrated, end-to-end MMS solution, from content and application development to end-user 
    
 
68  
devices. A final success factor for MMS is pricing. MMS will be most successful if operators are able 
to introduce new services at a mass-market pricing level. Different pricing models – the quantity of 
messages, the message type or the message size – are being evaluated by operators right now. A cost-
effective infrastructure solution that includes a comprehensive MMS solution and provides flexible 
billing, like Ericsson's CDMA2000 solution, will be the key in helping operators to introduce 
innovative pricing schemes. Ericsson's MMS solution is comprised of five different components: the 
Multimedia Messaging Center (MMC), the Multimedia Client Proxy (MMCP), the Multimedia 
Processor (MMP), the Multimedia Library (MML) and the Push Notification mechanism on the 
Service Network. In addition to these components, the Ericsson MMS solution includes close 
cooperation on the content and applications side from the world's leading developers and content 
providers and close alignment with Sony Ericsson and other vendors for handsets, handset 
accessories and PDAs. Ericsson’s MMS Solution can be seen in the figure 5.3 below: 
 
Fig. 7.1: Ericsson MMS Solution. 
Ericsson has designed their MMS products for CDMA2000 and GSM/GPRS/WCDMA to deliver to 
operators a high performance, well-integrated, end-to-end MMS solution that results in a fast time-to-
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market and a swift return on investments, because Ericsson's MMS products are also scalable to 
enable gradual or rapid expansion. Operators are able to match the pace of their investments with the 
pace of market demand and business growth. Ericsson is leveraging its global leadership to support 
operators around the globe in their 3G launches and specifically their MMS offering. Ericsson's 
MMS solution is commercially available today and has been proven worldwide with more than 50 
percent of the world's MMS subscribers running on Ericsson's MMS solution. Ericsson offers a 
comprehensive, industry-leading CDMA2000 solution, encompassing infrastructure, services, 
applications and devices. Most of all, the company is committed to partnering with operators to drive 
new traffic on their networks, to generate new income and to increase ARPU (Average Revenue Per 
User) in today's competitive wireless environment. 
The above discussion showed that although the parameters are general but the way of approaching is 
quite different. The audio coding used by WCDMA is AMR while CDMA 2000 used three different 
approaches. These approaches are used on runtime. In initial stages the CDMA2000 runs the MMS 
services better because its inherent nature of bandwidth but latest innovation in WCDMA i.e. 
HSDPA make MMS run even better to give more support of bandwidth to the user. 
 
7.2 Location Based Services 
Knowledge of the current location of a mobile terminal (which may be associated with a person or a 
machine) is already generating a rich portfolio of Location-Based Services. Again, the combination 
of always-on connectivity and multimedia capability available with 3G adds a new dimension to this 
service category. Location technology not only enables specific Location- Based Services but also 
enhances other service offerings such as customized infotainment and will be a major driver for the 
creation of new applications. 
 
7.2.1 Analysis with WCDMA Standard  
WCDMA networks are currently supporting location based services to good extent. New and 
innovative location based services are currently being developed to be deployed. Location Services 
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for WCDMA may be considered as a network provided enabling technology that consists of 
standardized service capabilities which enable the provision of location based applications . 
 
Key Requirements 
The key requirements are same for the image display as the MMS but some mechanism is changed 
for the Location base Services as following: 
 Value Added Services LCS Clients 
 PLMN (Public Land Mobile Network) internal operations/clients  
 Emergency Services LCS Clients  
 Lawful Intercept LCS Clients 
 
These are all to identify and report in a standard format (e.g. geographical co-ordinates) to the current 
location of the user's terminal. The location is provided to identify the likely location of specific 
Mobile Equipments (MEs). The support from the WCDMA standard is defined in 3GPP 
Specification and the logical reference model from the specification is described in the Figure 5.4. 
LCS client is a software and/hardware entity that interacts with LCS Server for the purpose of 
Obtaining location information for one or more mobile station .LCS server(hardware/software) 
accepts requests, services request and sends back responses to the received request. A LCS server 
consists of a number of location service components and bearers needed to serve the LCS clients. The 
LCS server shall provide a platform which will enable the support of location based services in 
parallel to other telecommunication services such as speech, data, messaging, other teleservices, user 
applications and supplementary services. Using the Location Service Request, an LCS client 
communicates with the LCS server to request the location information for one or more target UE’s 
within a specified set of quality of service parameters. A location service may be specified as 
immediate or deferred. For Immediate request type the response time is immediate and only one 
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response is send by the LCS server and for deferred request type the response time is delayed and one 
or more responses are sent by the LCS Server. 
 
 
Fig. 7.2: LBS Logical Reference Model. 
The LCS Server can provide, on request, the current or most recent Location Information (if 
available) of the Target User Equipment and if positioning fails it can also provide an error indication 
plus optional reason for the failure .Location Information usually consists of Geographic Location 
Velocity (the combination of speed and heading) Quality of Service information (horizontal & 
vertical accuracy and response time) 
Target MS 
LCS Server 
LCS Client 
Request                 Response 
Provisioning 
Positioning Privacy control 
Stage 1 
Stage 2, 3 
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For Location Based Services, WCDMA also describes location based service reliability, priority, 
security, privacy and other related aspects. Some of the services in WCDMA support according to 
their range like the location independent are mostly exist in the cellular services, stock prices and for 
the sports report. The table 5.1 below lists the attributes of specific location based services as 
determined by the GSM Alliance Services Working Group. It is possible for the network operator or 
service provider to define additional, non-standardized service types. 
Location based services categories Standardized Service Types 
 
Public Safety Services 
Emergency Services 
Emergency Alert Services 
Location Sensitive Charging  
 
Tracking Services 
Person Tracking 
Fleet Management 
Asset Management 
Traffic Monitoring Traffic Congestion Reporting 
 
Enhanced Call Routing 
Roadside Assistance 
Routing to Nearest Commercial Enterprise 
 
 
Location Based Information Service 
Navigation 
City Sightseeing 
Localized Advertising 
Mobile Yellow Pages 
 
Table 7.1: Services Supported by WCDMA for LBS 
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7.2.2 Analysis with CDMA2000 Standard  
owerful new innovative position-location capabilities are now available on CDMA2000 and are 
now targeting everyday consumer and enterprise user by supporting wide range of applications. 
LBS Deployment on CDMA2000 standard is synchronous. This means for the end-users these 
services will certainly make life easier for end-users and will bring more fun, save time, increase the 
business efficiency and personal safety. The availability of LBS on CDMA2000 has opened new 
business opportunities for service providers; that allow them to differentiate themselves. The service 
offerings for LBS on CDMA2000 to date fall into three categories  
 Carrier-hosted  
 Mobile Station-hosted  
 SP-hosted Carrier-Hosted 
Application resides within the network to utilize the best effective use of the standards-based network 
elements with respect to bandwidth and data exchange. The application of these types usually 
provides maps and directions to the User Equipment based on current location and desired 
destination. MS-Hosted application resides within the User Equipment by utilizing the information 
provided by the network. These kinds of LBS applications are closely integrated with the User 
Equipment’s user interface and hardware. Mapping information is displayed on User Equipment 
automatically based on the User Equipment direction. The application of this type is capable of 
requesting and storing more data than is actually displayed so that the as the user moves and changes 
his orientation, updated map information is displayed without the need of additional queries to the 
network. ASP-Hosted ‘application resides on the server outside the User Equipment Domain and 
relies on the data provided by the carrier network transport independent of the company that provides 
the LBS to the carrier. 
 
 
 
P
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Key Requirements 
There are some requirements that are key to performance and implementation of LBS on CDMA2000 
and are described in table 5.2. 
 Yield 
 Consistency 
 Accuracy 
 Start time 
 
Requirement Description 
 
 
Yield 
Solution should produce a high yield of 
location fixes (75%–99%) 
depending on the application and the 
conditions under which the 
position mechanisms are made. 
 
Consistency 
Solution should produce consistent results in 
different environments and 
across a variety of networks. 
 
Accuracy 
Accuracy varies by application, but most LBS 
require accuracy in the 
10-to-100 meter range to enable a wide range 
of commercial services. 
 
Start time 
Solution should produce location data quickly 
(5-to-20 seconds). 
 
Table 7.2 Key Requirements for Performance and implementation 
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There are many critical factors that can enable successful LBS commercial deployment on 
CDMA2000. They are namely Open market for location based applications, Accurate (available 
position information) and Technology integration. 
1. Open Market for Location Based Applications 
The Optimal LBS efficiency can be achieved if above stated application categories are available from 
multiple sources in varying forms. There the infrastructure must be flexible enough to host service 
within or outside the network. So that it can transmit data fast enough and in sufficient quantity to 
satisfy the service demand in order to provide access to database and mapping information to support 
variation in LBS. The infrastructure must provide consistent and accurate location calculations. 
2. Accurate, Available Position Information  
Usually accuracy is available within 10-100 meters. The accuracy must be consistent in different 
environments and across variety of networks. 
3. Technology Integration  
Technology integration combines complementary technologies and are either Mobile Centric (User 
mobility and user interface experience) or Network-Centric (relate to network infrastructure to 
identify and generate maps and provide multiple database synthesis to combine data according to 
application requirements).The CDMA20000 supports LBS on the following positioning alternatives 
namely: Cell-ID based positioning, AFLT (Advanced Forward Link Trialateration) and AGPS 
(Assisted GPS). AFLT is a unique and complimentary location technology for CDMA and is a form 
of downlink triangulation utilizing the fact that a CDMA handset normally is in communication with 
more than one RBS at any time through the soft handoff mechanism. As the RBS's are GPS 
synchronized, their position is known and absolute position can be derived from downlink signal time 
difference of arrival measurements. The PDE utilizes a hybrid of AFLT and AGPS so that, depending 
on both the GPS satellite coverage and CDMA network coverage at any given moment, the most 
accurate subscriber position is always provided. All major CDMA2000 handset vendors have 
terminals that support AGPS and AFLT (ibid). 
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7.3 Customized Infotainment  
his service provides information about any type of entertainment like games, music and jokes 
etc. Both the WCDMA and CDMA2000 use the virtual home environment for these services 
and we will explain it in WCDMA environment because it’s the same for CDMA2000. 
7.3.1 Analysis with WCDMA Standard 
WCDMA is currently supporting customized infotainment by utilizing a concept of Virtual Home 
Environment that leads to the concept of Personal Service Environment (PSE) portability across 
network boundaries and between terminals. A person roaming from his network to other WCDMA 
operators, user will experience a consistent set of services thus "feeling" on his home network, 
independent of the location or access mode (satellite or terrestrial). The concept of VHE is such that 
users are consistently presented with the same personalized features, User Interface customization 
and services in whatever network and whatever terminal (within the capabilities of the terminal and 
the network), wherever the user may be located, so that wherever the user go the services looks 
personal to him and the related to him. A user's VHE is enabled by user profiles as logically depicted 
in figure 5.5. The home environment in WCDMA facilitate the user to manage one or more user 
profiles, makes possible the home environment and HE-VASP (Home Environment – Value Added 
Service Provider) to manage one or more user profiles (e.g. activate, deactivate, modify etc.) and 
smooth the process of the identification of a user’s personalized data and services information 
directly or indirectly from user’s profile. It also assist authorized HE-VASPs to access the users’ 
profile(s) and enables VASPs controlled and limited access to the user’s profile(s) (e.g. for general 
user preferences and subscribed services information).  
 
 
 
 
 
T
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       Controlled by 
 
                      
 
                    General user  
   preference subscribed Service 
 
 
Service Profile i.e 
      Specific service Preference 
 
Fig. 7.3: VHE Support in WCDMA – The set of services from the Users point of view. 
The home environment's view of the Virtual Home Environment concept is logically depicted in a 
figure 5.6. The home environment shall be able to provide and control services to the user in a 
consistent manner also if the user is roaming, provide the necessary means to create and maintain a 
set of user profiles, support the execution of services – through its Service Toolkits in the network, 
the USIM (UMTS Subscriber Identity Module) and in the ME (Mobile Environment) and uniquely 
identify the user in the telecommunication networks supported by the Home Environment. 
USER 
Personal Service 
Environment 
User Profile 
Service 
Home 
Environment 
Value Added 
Service Provider 
HE Value Added 
Service Provider 
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Fig. 7.4: Logical VHE Role Model (Operators Home Environment View). 
 
The Open Service Access consists of three parts: 
Applications: e.g. VPN, conferencing, location based applications. These applications are 
implemented in one or more Application Servers; 
Framework: providing applications with basic mechanisms that enable them to make use of the 
service capabilities in the network. Examples of framework functions are Authentication and 
Discovery. The discovery function enables the application to find out which network service 
capability features are provided by the Service Capability Servers.  
Service Capability Servers: providing the applications with service capability features, which are 
abstractions from underlying network functionality. Examples of service capability features offered 
by the Service Capability Servers are Call Control and User Location. Mobile Execution 
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Environment (MExE)provides a standardized execution environment in an UE, and an ability to 
negotiate its supported  capabilities with a MExE service provider, allowing applications to be 
developed independently of any UE platform. The UE (consisting of the ME and SIM/USIM) can 
then be targeted at a  range of implementations for MExE from small devices with low bandwidth, 
limited displays, low processor speeds, limited memory, MMI etc., to sophisticated with a complete 
MExE  execution environment. Universal Subscriber identity module Application Toolkit 
(USAT)provides a standardized execution environment for applications stored on the USIM/SIM 
card  and the ability to utilize certain functions of the supporting mobile equipment. SAT/USAT 
provides mechanisms which allow applications, existing in the USIM/SIM, to interact and operate 
with any ME which supports the specified mechanism(s) thus ensuring interoperability between a 
USIM/SIM and an ME, independent of the respective manufacturers and operators. A transport 
mechanism is provided enabling applications to be down-loaded and/or updated. The both standards 
(WCDMA and CDMA2000) utilize the same pattern for the customized infotainment and 
CDMA2000 follow the discussed model in implementation phase. 
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Fig. 7.5: Generic MExE architecture for WCDMA technology. 
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Conclusion:     
3G or 3rd generation mobile telecommunications is a generation of standards for mobile phones 
and mobile telecommunication services fulfilling the International Mobile Telecommunications-
2000 (IMT-2000) specifications by the International Telecommunication Union. In the 3G  
Application services we are already discuss its application such as  wide-area wireless voice 
telephone, mobile Internet access, video calls and mobile TV, all in a mobile environment.  It’s 
really change our life because in this generation we can contact any person in an instant. Our 
communication system will be so fast if we use this 3G system.  In the3G system it has a great 
secure system then the other system because it is a strictly protected system. By allowing the UE 
(User Equipment) to authenticate the network it is attaching to, the user can be sure the network 
is the intended one and not an impersonator. In addition to the 3G network infrastructure 
security, end-to-end security is offered when application frameworks such as IMS are accessed, 
although this is not strictly a 3G property. 
At now we using 3G system but our future technology system will be 4G. This is the advanced 
technology system of 3G. It is a successor of the 3G and 2G families of standards. Peak speed 
requirements for 4G service at 100 Mbit/s for high mobility communication (such as from trains 
and cars) and 1 Gbit/s (109) for low mobility communication (such as pedestrians and stationary 
users). One of the key technologies for 4G and beyond is called Open Wireless Architecture 
(OWA), supporting multiple wireless air interfaces in an open architecture platform. 
In the 4G system it will be a higher security system that we cannot imagine yet. It will provide a 
comprehensive and secure all-IP based mobile broadband solution to laptop computer wireless 
modems, smart phones, and other mobile devices.  
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